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Abstract

This dissertation examines empirically the valleg tonsumers place on
attributes associated with food products that #feewlt to verify in the absence of
product labeling, including organic, environmeraall country of origin attributes. The
first essay addresses the impact of product lafpalind information treatments on a
consumer’s willingness to pay for a processed awtkgged food through data collected
from an online choice experiment. Participants pleted five choice experiments in
which alternatives varied across four unique aiteb: price, country of origin, organic
content and environmental friendliness. Participafso faced varying levels of
information regarding the non-price attributes. lil@mial and random parameters logit
models are used to measure the underlying randiity otodel preference parameters,
which are then used to derive the marginal willesmto pay for changes in attribute
levels. It is found that heterogeneity in prefeesis significant amongst consumers and
that the presence of information regarding prodiicibutes affects both the mean and
standard deviation parameters for product attrbuteurthermore, country of origin
labeling drives both the highest and lowest WTIhegtes, followed by organic content

and environmental labeling.



The second essay takes a broader look at WTP éssirffta organic foods by use
of meta-analysis, where heterogeneity of valuegmiesl in the literature is explained by
both factual and methodological sources. A tot@&®papers yields 132 observations for
analysis and a meta-regression is estimated usirugptage premium as the dependent
variable and both product and study characterissasndependent variables. Factual
heterogeneity explains 65% of the explained vamnaiin percentage premium and
includes variables describing the food type untigys year of the sample and sample
representativeness. Methodological heterogengplamms the remaining 35% of
explained variation and includes variables deseghhe data elicitation method and
study methodology. Itis found that studies iniggding organic fruits and organic foods
that are sourced from animals have higher premistagjes using contingent valuation
methods have higher premiums, and that the dedr&snple representativeness of a

study has significant effects on premium estimates.
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Essay 1: How Information Affects Consumer Choice in the Market for Processed
Organic Foods
Section 1.1 Introduction

Every day millions of consumers enter a supermadatvenience store, or other
venue to purchase packaged food items. Theseitiermd can be classified as search,
experience or credence goods (Darbi and Karni, 19F8r search goods, the quality of
the product is easily assessed before purchasexf@rience goods, the quality becomes
known after consumption; and for credence goodsgthality is not known before or
after consumption (Caswell and Mojduszka, 199&)usl for credence goods, a problem
of asymmetric information occurs between the predand consumer where only the
producer knows the true quality of the food andstwners only know of the food’s
quality through labeling (McCluskey, 2000) or infaation activists (Feddersen and
Gilligan, 2001).

In the interest of consumer safety and consumaétsjgome labeling has become
mandatory such as nutritional information and aredients list (see Roe, Teisl and
Deans, 2014, for an overview). In the case of migBbod products, the U.S. Congress
passed the Organic Foods Production Act in 199@;iwtequired that the U.S.
Department of Agriculture (USDA) develop standdatsfoods marketed as organic
(USDA, 2008). The National Organic Program (NORpwreated within USDA'’s

Agricultural Marketing Service, and charged witlveleping the standards for organic
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foods supplied in the U.S., which includes the rtammg and certification of organic
food producers, handlers and processors, as wedlréifying imported organic foods
(USDA, 2008). In order to identify products that@h the standards set forth by the
NOP, the NOP seal was developed as a signal taugwers that the product in question
is in fact certified organic, and is in accordaméth all organic standards set forth by the
USDA.

Organic foods have become commonplace in the Ameficod market. U.S.
sales of organic food and beverages have grown &biillion in 1990 to $26.7 billion
in 2010, and organic sales in 2010 are a markeéd hcrease over 2009 sales (Organic
Trade Association, 2011). To match this increassonsumer demand, organic food
suppliers have also increased in number. WhehN®@@ began oversight of certifying
organic farmers in 2002, there were 7,323 certifipdrations, while in 2008 there were
12,941 (USDA, 2008). Furthermore, while organiocds were once only found in
farmers markets and specialty stores, in 2010 5#84 organic food sales could be
attributed to mainstream supermarkets, club/waredstores and mass merchandisers,
and only 39% of sales attributed to natural foadailers (Organic Trade Association,
2011). This indicates that organic foods are rigarcan ever wider audience, and thus
knowledge of the existence of the NOP seal hasspsead. Yet, does the average
consumer know of all the provisions the NOP seriesand, if so, how does this
knowledge translate to value?

This essay focuses on a series of choice expersnusitig a multi-ingredient,

processed food product, and organic content, dueliteg, country of origin labeling and
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price as the differentiating attributes. The ekpent features a between-subjects
information treatment regarding organic standardia eco-labeling information and
elicits measures of willingness to pay for the picichttributes. This essay adds to an
emerging literature regarding multi-ingredient, ggssed organic foods and
informational treatments to better isolate theiarwf value for credence attributes on the
purchasing behavior of packaged food products.

With regard to consumer willingness to pay for migathis analysis reveals
premiums much higher than previous estimates ititdrature. Batte et al. (2007)
measures premiums for organic cereal with identittaibute levels and finds that
consumers will pay between 8.4% and 15.1% oveavleeage price of cereal while this
study yields premiums between 40.8% and 79.4%etHl. (2011) use the same organic
certification levels as this essay and find prenguratween 0% and 7.4% for organic
jam. Retail prices for organic cereal vary gredtypending on brand, store and location
of sale. For certain brands, organic cereal can@premium when compared with non-
organic cereal. Although equal prices can be fcagtdveen organic and non-organic
cereals in the marketplace, retail premiums typioary between 19% and 176% for
organic cereal.

While the willingness to pay for organic contenthirs essay is generally higher
than the previous literature, this study suppdmsitlea that greater organic content
drives higher premiums. Batte et al. (2007) usbceakfast cereal labeled with identical

organic attributes as this paper and found premiiomsrganic labeling ranging between



8.3% and 15.1%, while this study reports much higintemiums ranging between 45%
and 79%.

With regard to consumer response to improved in&ion, this study reveals that
mean willingness to pay increases when consumergravided explicit information
concerning the meaning of the organic or envirortaldabel. In an auction experiment
featuring an informational treatment similar to therk in this essay, Gifford and
Bernard (2011) elicit willingness to pay for orgaand natural chicken breasts both
before and after providing participants with infatmon regarding USDA standards for
products labeled organic and natural. They firad 80% of participants significantly
increased their bids for organic chicken breagtrattceiving information. In this study,
consumer WTP increases by 24% for the highest axgamtent label, by 23% for the
second highest organic content label, and by 13%h&lowest organic content label,
after a consumer is exposed to information regarthe USDA standards for organic
products.

It is found through this research that positivengitens are also gained through
environmental labeling, which supports past workbyreiro et al. (2002), which shows
that consumers are willing to pay more for appédeled as eco-friendly. The premiums
identified in this study range from 43% to 50%, qamred to Loureiro et al. (2002) who
find a 5% premium for eco-labeled apples.

This work also supports Loureiro and Umberger'90@0study of beef regarding
country of origin labeling, where the highest prems paid are for products originating

in the U.S. Also, this paper concurs with Enmkalef2008) where it is found that
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consumers prefer products that originate withinrtben home country. The results of
this study identify premiums between 91% and 11d#fpfoducts of U.S. origin,
premiums between 23% and 29% for products of Emgliggin, and negative premiums
between 17% and 26% for products of Chinese origiowever, this essay expands

upon the current literature by identifying whichrigan of international supply chains are
the source of consumer discounts for foreign prislu€he results from this essay
suggest that the country in which a processed fwoduct is processed and packaged, as
opposed to where the ingredients are grown, halatper effect on consumer purchase
behavior.

The results of this paper will better inform the Rrganic food marketers,
producers and retailers on how they can better @anganic foods, and how
informational treatments affect consumer willinghes pay. The remainder of the essay
is organized as follows: section 1.2 is a literattgview, section 1.3 describes the choice
experiment, section 1.4 describes the data, settibmtroduces the econometric

methodology, section 1.6 presents results andosettiy concludes.



Section 1.2 Literature Review

Organic food products are credence goods in tleatdnsumer cannot readily
evaluate if the product in question is in fact igabefore or after consumption. When
a consumer goes to purchase an organic food pratiegt must place some level of trust
in either the labeling or the person or businesslypeing and selling the product.
Giannakas (2002) finds that “... while certificatiand labeling areecessary, they are
not sufficient for alleviating organic food market failures.” 8Siganically labeled foods
may suffer two information failures: 1) organic fsoare credence goods and 2)
consumers may not fully understand the standareld msorganic certification
(Giannakas, 2002; Batte et al., 2007; Hughner.e2@07; Bond, Thilmany and Bond,
2008; Thorgersen et al., 2010; Van Lou et al., 20dhnsen and Hamm, 2012).
Costanigro et al. (2010) provide consumers withanrglabel information and scientific
information on environmental impacts between biddiounds in a taste test and auction
setting. These authors show that information hidpsitigate uncertainty about
credence good attributes and results in valueg@timsumer. With respect to NOP
labeling, Hu et al. (2011) notes that the pres@ftke NOP seal did not influence
product choice, suggesting that consumers maymagnstand the meaning of the NOP
seal without words describing the level of orgasoatent. Batte et al. (2007) found that
consumers were willing to pay premium prices fagamic foods, even those with less
than 100% organic ingredients, and that the presehthe NOP seal increased the
probability that a consumer would pay a premiumfémds with organic ingredients.

Van Loo et al. (2011) found in the market for cleickbreasts that the premium for
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USDA organic labeling was higher than the premiomaf general organic label across
all demographic categories, with similar resultthia beef market found by Loureiro and
Umberger (2007) and in the fresh produce markddnyd, Thilmany and Bond (2008).
And yet, all of these papers suggest that consimfmation regarding organic labeling
is imperfect. As Bond, Thilmany and Bond (2008)gest, “...observed choices are
significantly influenced by the information set dahle to an individual at the time of
response (e.g., the meaning of a logo, the nutatioontent of a food, or the relationship
between nutritional content and health).”

Batte et al. (2007) estimated willingness to payr@/measures for the NOP seal
amidst other organic content signals and producbates in a choice experiment
framework. While the NOP seal was estimated toycpremium in consumer purchase
decisions, it was also noted by Batte et al. (2@0a) the NOP has made a significant
impact on the organic market even though a majofigonsumers have little knowledge
of the requirements a product must pass to cag WP seal. In related work, Hu et al.
(2011) note that consumers may not fully understhedneaning of the NOP label.
Additionally, in a 2006 survey, results reportedd@rnganic Processing Magazne state
that while 56% of respondents were aware of the N€dP, just 10% of respondents
knew the actual definition of the NOP seal, whiB®&admitted to having no idea what
the seal meant (Demeritt, 2006). Although the NIB&l is designed to communicate
several informational elements, a lack of consuknewledge may exist.

The work reported in this essay introduces inforomati prompts with the aim to

lessen the variation in consumer knowledge of taedards set forth by the NOP. The
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use of informational prompts in this essay mosselyp mirrors those used by Gifford and
Bernard (2011). However, it differs in that Giffoand Bernard (2011) present USDA
requirements for organic and natural foods to @tistimers within the study and use a
Vickery fifth-price auction to elicit willingnes®tpay measures, while this essay
provides USDA requirements on organic foods tolssstiof the total sample and uses
discrete choice analysis techniques to elicit ngfiess to pay measures.

The current essay also assesses consumer willsigmesy for attributes that
reflect the environmental impact of the process lgdhto the production of the food.
Labels that communicate these attributes are afilad eco-labels (Teisl, Roe and Levy
1999). In terms of eco-labeling, Thogersen (20G#§gs that such labels can result in a
competitive advantage, which should in turn leathtwe eco-labeling on products. In
the market for grocery food items, Vanclay et 201(1) use a three tier labeling system
indicating high, medium and low carbon emissioms] eollect point of sale data in their
experiment. They found that products with a labdicating high carbon emissions
declined in sales from 32% market share to 26%lendroducts with a label indicating
low carbon emissions, increased in sales from 53¥ket share to 56% market share.
Although the results in Vanclay et al. (2011) aoé statistically significant in aggregate
(x? = 6.3,p = 0.18), when low carbon emission products are the chéapeduct the
results are significany€ = 29.1,p < 0.001) and marginally significant when low
carbon emission products are the most expengie=(8.3,p = 0.08). Grankuvist et al.
(2004) show that positive environmental labelinfu@nces product choice, and that

those who value environmental consequences more nvere influenced by
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environmental labeling. Furthermore, Thogerseal.€2010) find that buying intentions
are positively influenced by environmental labelinghe market for sustainable
fisheries.

As with organic content and eco-labeling, countrgrigin labeling (COOL)
research has shown to be a significant driver asumer purchasing behavior in several
studies. Much of the past research regarding C@QLS. agricultural markets has been
focused on measuring the willingness to pay by gomess for the presence of COOL on
products. This focus arises because of the abs#moandatory COOL in most U.S.
agricultural markets prior to USDA’s 2013 implertegion of current mandatory COOL
for muscle cuts of beef, lamb, chicken, goat, amidk,pand for ground beef, ground lamb,
ground chicken, ground goat, and ground pork. &ebenterest in COOL has also been
stimulated by numerous legislative initiatives caming such labels, including recent
unsuccessful attempts to remove COOL languageei2®i4 Farm Bill.

Consumer analysis regarding the U.S. beef markeétrblgerger et al. (2003) and
Loureiro and Umberger (2003) suggests that consumigh a preference for COOL and
“Certified U.S.” beef associated the labels witghar quality and increased food safety
(see also Loureiro and Umberger, 2007). Lusk amggBman (2009) estimate food
values from consumers using a U.S. national summeg,point out that on average food
safety is the most important and that origin ranleest in importance. This is
contradictory to past research (Mennecke et a7 20oureiro and Umberger, 2007),
and suggests that further understanding of conspreéerences for COOL is warranted.

Ehmke et al. (2008) finds that consumers from ttfe. LChina, France and Niger get
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significantly higher utility from onions that arewgced from their own countries and
significantly less or similar utility from onion®srced from foreign countries. Meta
research by Verlegh et al. (1999) gives an excetlaniew of earlier literature and
identifies three mechanisms in how COOL influeno@ssumer choice: (1) cognitive, (2)
affective, and (3) normative. The cognitive medbamnacts as a signal to consumers of
product quality, i.e. Swiss watches and Japanest ate reputed for their superior
quality. The affective mechanism works in how CO€iIn have an emotional effect on a
consumer, i.e. a consumer may feel national pod@rfoducts produced in ones’ own
country or how purchasing Italian clothing can sigsocial status to others. Lastly the
normative mechanism influences choice in that coresa may explicitly purchase (or
not purchase) a good because of the country inhnthie good was produced, i.e.
consumers may boycott a product because they dappoove of policies in that country
(i.e., voting with dollars). Although it is ackntedged that the 3 mechanisms proposed
by Verlegh et al. (1999) do influence consumer cdpi am not concerned with testing
effects between these mechanisms in this essag. eSbay instead takes a reduced form
approach and focuses on how COOL affects consuhwcethrough the combined

effects of all relevant mechanisms.
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Section 1.3 Experimental Design

This study employs a choice experiment in whichipg@ants are faced with
choosing between three multi-ingredient, processetpackaged food products,
differentiated by attributes indicated on the prdulabels, along with a fourth option to
choose none of the options presented. What makesgtaingredient food product an
appealing target for analysis is that we can mea®lFP for organic content over a
spectrum of values instead of a binomial “orgamioat” label (Batte et al., 2007).
Similar to Batte et al. (2007), this paper will sader a breakfast cereal as the product in
guestion for the choice experiment.

There are four attribute categories in which thedfproducts will be
differentiated: organic content, environmental ictpaountry of origin, and price (Table
1.1). Organic content features four levels that@mmunicated as follows: (1) “100%
Organic” and the NOP seal, (2) the NOP seal (inatigaat least 95% organic content),
(3) “Made with Organic Grains” (indicating at le&€1% organic content), and (4) no
label. The organic information treatment givesadtiption of the NOP seal and an
overview of the standards that organic producedspracessors must adhere to in order
to display the label on their product (Figure 1.The organic information also explains
the circumstances by which a product may claimetéNdade with Organic Ingredients”,
and states how all internationally sourced ingnetdi@nd final goods must be approved
by the USDA before they can be labeled as orgaBiceducating a treatment group of
participants in the choice experiment, we will Ideao see if WTP measures for organic

attributes are significantly higher for those whkeaeaived the treatment than those
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Product = 160z box of multi-ingredient breakfast cereal

Product Attribute Levels

Organic Certification 100% organic (NOP Symbol + "100% Organic")
At least 95% organic content (NOP Symbol only)

"Made with Organic grains"
[blank]
Country of Origin Processed and packaged in the US with grains grown in the US

Processed and packaged in the US with grains grown in England
Processed and packaged in the US with grains grown in China
Processed and packaged in England with grains grown in England
Processed and packaged in England with grains grown in China
Processed and packaged in China with grains grown in England
Processed and packaged in China with grains grown in China
[blank]

Environmental Labeling Presence of Environment friendly seal
[blank]

Price ($/16 ounce box) Five levels: $2.60 $3.14 $3.50 $3.86 $4.40

Number of potential product profiles = 4X8X2X5 = 320
Informational
Treatments Organic

Environmental
Organic + Environmental

None

Table 1.1 Experimental Design

participants who did not. This will be a key aduhtto the literature in seeing how
information affects consumer choice behavior imai@e experiment setting.

Along with the organic label, consumers may beqmesd with an
“Environmentally Friendly” logo (Figure 1.2). Tipgesence of this label on a product in
the choice experiment indicates that the produmtlypces less carbon output than the

average product in this food category. This ieatirely hypothetical label as there are
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Information regarding Organic product labeling:

The United States Department of Agriculture (USDA) has developed the National Organic Program (NOP) guidelines
for organic food certification. Any packaged food product that can make a claim of being Organic must adhere to
the rules set forth by the USDA regarding organic farming, distribution and processing.

Organic ingredients or products must be produced on a farm or in a facility that has been certified to be organic.
There can be no use of synthetic fertilizers, no use of natural or synthetic pesticides or hormones. Genetically
modified seed cannot be used. If a food product contains ingredients grown in a foreign country, the Secretary of
Agriculture must approve the foreign farm or firm as an organic operation if the end product is to be deemed
organic.

Below is a description of the various organic labels which can be used:

USDA

If a multi-ingredient processed food product contains at least 95% organic
ingredients, then the producer can display the NOP seal.

USDA

If a multi-ingredient processed food product contains 100% organic
ingredients, then the producer can display the NOP seal PLUS may use the
words 100% Organic on the label.

100% Organic

If the product has less than 95% organic content, then the label cannot
display the NOP seal above. However, if the product has more than 70%
organic content, the manufacturer is allowed to list those ingredients that
are organic on the front of the package. In this case, the cereal is made

Made with Organic Grains ) . )
using organic grains.

If there is less than 70% organic content in the product, then organic
claims cannot be made on the front product label. However, the firm may
report organic content in the ingredients list.

Figure 1.1 Organic Informational Treatment
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Environmentally
Friendly

Figure 1.2 Environmentally Friendly Logo

currently no labels or standards sanctioned byJtlse government for reporting carbon
emissions for food products. As consumers makketodfs between organic and
environmental attributes, they will also make tradis between different benefits
associated with each attribute. A product labekedrganic will provide both private and
public benefits in that the consumer will get ptevhenefits coming from a perceived
health and nutritional standpoint, and will alsecibute to public welfare in that organic
farming does not use fertilizers or pesticidesstteducing pollution. The
environmentally friendly attribute will provide mibgpublic benefits in that a reduced
carbon footprint is associated with less aggrepalieition and less contribution towards
global climate change.

Because there is no standard labeling scheme foocautput measures (as there

is for organic labeling), consumers may be confumedistrustful of this
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“Environmentally Friendly” label. This essay adskes learning by adding informational
treatments regarding carbon output to randomlycsederespondents. In the same vein
as our organic label, a proportion of participamii§ receive information that describes
the “Environmentally Friendly” label in terms ofeproduct’s carbon output (Figure
1.3). Again, we will be interested to see if cansus that are presented with information

will have different WTP estimates than consumeas tbceive no information.

Information regarding Environmentally Friendly food products:

The addition of carbon to the atmosphere has been linked to global warming. There is currently no universal
measurement for the carbon output of a good or any carbon output measurement sanctioned by the US
government. The products in this survey have been measured for their levels of carbon output. This
measurement takes into account the carbon output from the growing of ingredients, the processing of ingredients
into the final product, and the transportation of the final product to market. After measuring the carbon output
levels for all products in this survey, the average carbon output level was calculated. If a product contains the
“Environmentally Friendly” label, then the product produces less carbon output than the average productin this
food category.

Environmentally
Friendly

Figure 1.3 Environmental Informational Treatment

The COOL attribute provides insight into how a k@sgent may associate

product quality with its country of origin. In thexperiment, we communicate COOL in
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a novel two-part manner: 1) the country in whicé ifigredients were grown and 2) the
country in which the ingredients were processedmaukaged. We are unaware of any
past research that differentiates between thesetages of production for COOL on a
food product. This designation made between grgwountry and
processing/packaging country may allow consumersake their purchase decision with
more information and better reflects the true reatfrmulti-ingredient products for sale.

Per the most recent rulings regarding COOL (Fedeegjister: 2008, 2013), there
is no requirement for a processed food producatoyaountry of origin labeling, even if
the processed food product contains ingredientsattieeidentified as having a mandatory
country of origin declaration (the current rulestpm largely to meats). Thus, we cannot
determine the proportion of processed foods thatato ingredients from foreign
countries, yet the value of food imports has rigem $46.2 billion in 2002 to $105.9
billion in 2012, and the corresponding volume hraseased from 39.7 million tons to
56.2 million tons (ERS, 2013), indicating that giresence of imported foods are
increasing in the American diet. To date, the USPoreign Agricultural Service has
no consistent data on organic trade or the levéreign ingredients in processed foods,
but preliminary estimates put the value of orgamiports including fresh produce,
processed foods and ingredients for manufactureduats, at 12 to 18 percent of the
$8.6 billion in U.S. organic sales in 2002 (USDA13).

Although the current method for tracking foreiggredients in processed foods
and for tracking organic food imports is lackingge tJSDA has taken steps to make

COOL mandatory in meat products at varying levélgroduction. Current regulations
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mandate that if certain meat products are to beléabas a product of the U.S., then the
animal must be born, raised and slaughtered itBe If the animal has spent more than
60 days outside of the U.S., then that country rbadisted as one of the countries of
origin on the product. While this type of labelisgonly required for certain meat
products in the U.S., we extend this requirememiiéomulti-ingredient, processed
breakfast cereal and in this paper. We expligitgsent countries that have involvement
at various stages of the production process. Atghahis level of information regarding
COOL is not currently required of breakfast cer@althe U.S., this experiment will
suggest how this type of labeling may influencestoner choice.

Three countries of origin are used to signal paaéfdod quality and safety
levels: the U.S., England and China. In additmfobd quality and safety, consumers
may make purchasing decisions to improve the ecanpraspects of the U.S., just as
increasing trend in consumers buying locally predufmod products may reflect
consumer concern over local economic condition$téB=t al. (2010), Darby et al.
(2008)). We do not test directly for the origin@DOL preferences (quality, safety or
national pride). However, if quality and safetyhe dominant factor, then we posit that
consumers will view U.S. and English products elguahile Chinese products will be
less preferred due to highly publicized inciderft€binese food safety lapses occurring
before the administration of the surveylf national economic concern is the dominant
factor, then purely U.S. products will be prefertedll others. A general hypothesis of

this paper is that respondents will view goods #ratgrown and processed and packaged

! England’s only well publicized food safety lapse involved beef and occurred more than a decade prior to
data collection, suggesting little spillover to the cereal products involved in the experiment
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in the U.S. to be safe, known goods for consumptgland will be viewed as an
equivalent or at best, a premium signal in comparisith the U.S. at both stages of
production; and Chinese goods will be viewed amtarior, or at best, equivalent signal
in comparison with the U.S. and England in botlyessaof production. Thus, purely U.S.
goods will be preferred to purely English goods packely English goods will be
preferred to purely Chinese goods.

Janssen and Hamm (2012) find in their analysiggémic labeling in the EU that
consumers place different WTP premiums on labetgrating from different countries,
even though the labels communicate identical in&dirom, and that consumer perceptions
regarding the labels are of a subjective naturenatahecessarily based on facts. We
attempt to minimize this problem with the orgarabéling information treatment. As
previously described, the organic information tneatt states that all internationally
sourced ingredients and final goods with the NO# Isave passed certification by the
USDA. It will be another point of interest to séénis organic information treatment has
any impact on consumer behavior regarding COOmil&ily, for products that are not
purely grown and processed/packaged in the U.8swuoers may assume that these
products cause a larger carbon footprint and mery be less likely to make a purchase.
Per the environmental informational treatment,gresence of the environmentally
friendly label means that the product was prodwstibrought to market while
producing less than the average level of carboalfather breakfast cereals. Therefore,

the environmentally friendly label may have a pusieffect on purchasing behavior for
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products that label either China or England asoavgr or processor/packager, although
this hypothesis cannot be tested with the currepéemental design.

The design can reveal if consumers make tradebetiseen the three countries in
different stages of production, e.g., growing regiersus processing/packaging region.
At each stage of production, there are possitslitoe food safety and quality to be
compromised. At the growing stage, potentiallynifait fertilizers and pesticides may be
used to grow the grains, and filth and other imjmsimay be added by those handling
the product during harvest. During processing@ackaging, there is the potential for
the inclusion of harmful additives or contaminatoiure to unsanitary factory conditions.
These problems have been mostly associated witheGaiexports in recent history, with
examples including counterfeit baby formula in 2QBBC News, 2004), tainted
dumplings in 2008 (Japan Times, 2008), and, perbageeatest pertinence to this
experiment, contaminated gluten and rice proteirekport in 2007 (Associated Press,
2007). The contaminated gluten and proteins coathihe poisonous substance
melamine and resulted in the death of pets in tfs&,@nd furthered international
mistrust of Chinese food exports. Frozen stravwbgiontaminated with norovirus
exported from China were to blame for 11,000 casatomach flu in Germany (Der
Spiegel, 2012). In addition to looking at tradésafithin the COOL label, we will also
be interested to see if consumers trade-off betW@@0L, eco-labeling and organic
labeling.

As noted earlier, participants receive one of foossible information treatments:

(1) information detailing the NOP label, (2) infoation detailing the “Environmentally
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Friendly” label, (3) both organic and environmentdbrmation (1 and 2), or (4) no
information treatment. It is of interest to sethiére is any information spillover between
information groups, meaning that: a participant megeive an information treatment
regarding organic products, but this informationyrrgyger thoughts that make them
more environmentally conscious, and thus may imibeetheir valuation of goods with
environmental attributes. Effects will be measusgatomparing between information
treatment groups.

There are a total of 320 product profiles that passibly be produced from our
attribute levels, independent of the informatigmalmpts. A respondent is exposed to 5
choice situations where each choice set consi@obdduct profiles plus an option to
choose “none presented.” For choice situationgieneve any choice situation in which
product profile combinations only differ on oneriattite e.g., if any two products in any
choice situation are identical except for pricentthat combination of product profiles
will be rejected and another random choice sitmaisagenerated within the choice set.
A total of 750 orthogonal choice sets, composes8l dfioice situations each with 3
products per choice situation, were generated thatlevery product attribute has near
equal representation. Table 1.2 presents the érexyuof every product attribute across
all usable data for estimation. Note that the swiitisin each attribute set sum to 75%
because the ‘none’ option represents 25% of thee dBlhese choice sets were randomly

assigned to participants within each of the 4 tnegit groups.
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Attribute Frequency

Organic Content

"100% Organic" + NOP 19%
NOP 20%
"Made With Organic Grains" 19%
Blank 17%
Total Organic Content 75%
Environment

"Environmentally Friendly" 38%
Blank 37%
Total Environment 75%
cooL

Processed/Packaged US Grown US 10%
Processed/Packaged US Grown UK 10%
Processed/Packaged US Grown CH 9%
Processed/Packaged UK Grown UK 9%
Processed/Packaged CH Grown UK 10%
Processed/Packaged UK Grown CH 9%
Processed/Packaged CH Grown CH 10%
Blank 8%
Total COOL 75%
Price

$2.60 15%
$3.14 15%
$3.50 15%
$3.86 15%
$4.40 15%
Total Price 75%

Note: UK represents England
Table 1.2 Frequencies of Product Attributes

We test three main hypotheses concerning produrtiwgtes and informational

treatments:
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Hypothesis 1: Consumers who receive informatioregtments will have higher
WTP estimates for the corresponding product atieitoan
consumers who receive no information.

Hypothesis 2: Consumers who receive the combingdnic and environmental
information will have higher WTP for organic andveonmental
attributes than all other informational groups.

Hypothesis 3a: Amongst the COOL attributes, prosléeaturing Chinese
involvement in either processing/packaging or grawiegion of
ingredients will have a lower WTP estimate tharogler
products.

Hypothesis 3b: Amongst the COOL attributes, puk&l8. goods will have the

highest WTP over all other products.
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Section 1.4 Data Description

The stated choice data used in this paper comesdhmice experiments
conducted as part of a larger attitudinal and benalsurvey. The survey was
administered by Survey Sampling International (S8ng June 2011. SSI maintains a
sample of potential participants that is repredargaf the U.S., and the survey was
administered to this sample. Participants werearded for their participation in the
survey by gaining “points” that can be traded indoods through SSI. Only fully
completed surveys were collected for analysis,ltieguin 3,000 respondents in the data
set. Each participant in the survey completedhBoanly generated choice experiments
or situations after receiving their informationadatment, resulting in 5 X 3,000 = 15,000
possible choices used in estimation (see Appendor & sample choice experiment).

Of the 3,000 participants in the survey, not altevacluded in the sample used
for estimation. A total 11% choose the option “Mohwould not choose any of these”
for all 5 choice experiments. These participanescéassified as non-responders and are
dropped from the estimation sample used for chwigdeling. It may be that these
consumers do not eat breakfast cereal and trulydamat choose any option present, or
that the respondent did not fully participate ia tihoice experiment. Another excluded
group includes those who appeared to rush thraduglhioice experiment. The average
time spent on the survey is 9 minutes and 20 sexcaitti a standard deviation of 3
minutes and 48 seconds. Any participant who tesk than a reasonable amount of
time, about 5 minutes, to complete the surveyapped from the analysis, resulting in a

loss of about 4% of data. Finally, respondentsraEinattentive were also dropped. In
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the survey, consistency questions were asked te siade that participants were paying
attention to the question being asked of thena gdérticipant “Strongly Agreed” with
both statements “The foods available at my locategry are safe” and “I am concerned
that the foods available in my local grocery aresade”, then the participant is labeled
as inconsistent and is dropped from the estimat@mnple, about 3% of data. After all
data cleaning, a representative 2,382 respondemigin for empirical estimation, which
is 79.4% of the original sample.

Referring to Table 1.3, we can see some of the despbic characteristics of the
sample in comparison with statistics collected fitwn 2010 Census (2010 Census). We
organize our sample by treatment groups due to ith@iortance to this research.
Treatment group 1 has 597 respondents, treatmeup @ has 600, treatment group 3 has
622, treatment group 4 has 563, and the respgutireentages of the total 2,382
respondents are 25%, 25%, 26% and 24%. All raisgjodes except White, not
Hispanic / Latino category are underrepresentedevthe White, not Hispanic / Latino
category is overrepresented. The sample inconzeaggtears to be fairly representative
of the nation with only the highest income earr®isig underrepresented. Finally, the

sample is biased towards those who have attaiathelor’'s degree.
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Total Treatment  Treatment Treatment Treatment
Socioeconomic Variable National Sample  Group 1 Group 2 Group 3 Group 4
Race
Black or African American 12.6 8.4 8.0 9.0 10.3 7.5
American Indian or Alaska 0.9 0.7 0.8 0.5 0.3 0.5
native
Asian or Asian American 4.8 14 13 1.2 1.9 1.6
Native Hawaiian or Other 0.2 0.0 0.0 0.0 0.2 0.2
Pacific Islander
Hispanic/Latino 16.3 53 5.7 5.5 3.9 5.0
White, not Hispanic/Latino 62.3 82.3 82.2 81.3 82.2 83.8
Mixed Race 2.9 1.8 1.8 2.5 1.3 1.4
Household Income
Less than $10,000 7.6 5.8 5.5 6.3 6.6 53
$10,000-$14,999 5.8 4.9 4.2 5.3 6.1 5.9
$15,000-524,999 11.5 13.3 12.9 14.2 15.1 12.3
$25,000-$34,999 10.8 12.7 12.2 13.5 12.5 13.9
$35,000-$49,999 14.2 13.3 12.2 15.8 13.3 14.9
$50,000-$74,999 18.3 23.8 245 21.2 23.3 24.0
$75,000-599,999 11.8 12.8 134 11.7 11.6 13.0
$100,000-$149,999 11.8 10.0 11.1 8.2 9.0 8.3
$150,000-$200,000 4.2 2.0 2.2 2.3 1.8 1.1
$200,000 and over 3.9 1.6 1.8 1.5 0.6 1.4
Education
Less than 9™ grade 6.1 0.3 0.3 0.2 0.2 0.7
9™ to 12" grade no 8.3 2.2 2.3 2.8 1.8 1.4
diploma
High school graduate (or 28.5 18.6 17.3 20.3 20.4 20.4
equivalency)
Some college, no degree 21.3 30.4 29.1 32.0 33.1 30.7
Associates degree 7.6 9.9 8.9 11.8 11.9 9.8
Bachelor’s degree 17.7 25.9 28.1 22.0 23.3 23.6
Graduate or Professional 10.4 12.7 13.9 10.8 9.3 133
Degree
Number in Sample - 2382 597 600 622 563

Continued

Table 1.3 Respondent Characteristics
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Table 1.3 Continued

Total Treatment  Treatment Treatment Treatment

Socioeconomic Variable  National Sample Group 1 Group 2 Group 3 Group 4
Marital Status

Never Married 32.2 19.9 18.8 23.2 21.7 19.4
Married 48.8 52.4 53.6 49.8 50.2 52.4
Living Together - 8.0 7.7 8.0 8.0 9.1
Widowed 6.0 4.5 4.5 5.0 4.5 4.3
Divorced / Separated 13.0 15.2 15.4 14.0 15.6 14.9
Number in Sample - 2382 597 600 622 563

Pearson Chi-square test of equal proportions between National and total sample is rejected for all
categories:

Race: y? = 276.0 p-value < 0.001 Household Income: y? =88.1 p-value < 0.001
Marital Status: y2 = 13.3 p-value =0.004  Education: y? =333.8 p-value < 0.001

Pearson Chi-square test of equal proportions across treatment groups fail to reject equality for all
categories:

Race: y? =13.8 p-value =0.741 Household Income: y? =22.6 p-value = 0.707
Marital Status: Y2 =6.5 p-value=0.890  Education: y? = 26.9 p-value = 0.082
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Section 1.5 Methodology

Two econometric approaches are used to analyzdatie a multinomial logit
(MNL) model and a random parameters logit (RPL)iclhs also known in the literature
as a mixed-logit model. The MNL imposes the asgionghat preferences are
homogeneous across respondents, while the RPLsaflavpreference heterogeneity in
the data. For explanation of the MNL and RPL msgdek use notation and
methodology set forth by Greene and Hensher (280d@)Colombo, Hanley and
Louviere, (2009).

The random utility framework (Mc Fadden, 1973) easahat a consumer’s utility

function can be expressed as
Ugjt = Vajt + €qjt 1)
whereU, . is the unobserved utility of individuglchoosing alternativgin choice
situationt, V, ;. as the observable or systematic component ofyudifide, ;; as the
unobservable or random component of utility. Weuase that individualg = 1,...Q

will make their choice of alternatiye= 1,...J in choice situation = 1,...,T such that
their individual utility will be maximized. The lufactorial set of attribute combinations
cannot be evaluated by each participant. Thergfoeaallow choice setto vary across

individual g and choice situation We compile all of the product attributes inte Kux 1

vectorX, ;.. This results in the latent utility function
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Ugjt = B'Xqjt + €qjt (2)

wherep’ is a vector of parameters associated with the expbay vectoX, ;.. If we are

to assume that error variances follow an identjaaliependent (IID) type 1 extreme

value distribution (EV1), then we have the multinahhogit (MNL) model

exp (B'Xqjt)

Prob{choosg|individualqg, X, .., choice situatiom} = )
{choos| A Xgje b= T B ke

3)

While the MNL model has been the workhorse modehiany years in the realm of
choice modeling, the model assumes preference hemedy. Although various
characteristics that express heterogeneity amamgjsiduals can be interacted with the
attributes of interest, they are a crude way ofgsgnting preference heterogeneity
(Colombo, Hanley and Louviere, 2009). Furthermtre,MNL model assumes
independence of irrelevant alternative (11A), ahdttthe model does not capture
preference heterogeneity that is not explicitlyserg in individual characteristics or the
IID-EV1 error (Greene and Hershner, 2007).

The RPL extends the MNL model by allowing randcangmeters to be estimated

for all g individuals, resulting in the RPL model

Ugjt = B'Xqje + ' qXqgjt + €4t (4)
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for B as the parameter vector associated with our pradtrdtutes, socioeconomic

characteristics and survey responses,ighcontainsk = 1,.. K individual-specific

standard deviation parameters. Our random varighles assumed IID and Gumbel
distributed. This generates an individpglthat deviates from the population mean
vectorp by the vectom,. Denoting the observed sequence of choices ofratiyidual

asy,, we calculate the probability of said sequencsdlying the integral

exp(BqXqjt)

P y ey = T_ 59 exp(BaXait)
q [J’1 yT] f f Ht_l ZqQ:1 EXp(ﬁqujt)

fB)dB. (5)

This integral has no closed form solution andnsudated by using Halton draws.
The estimated model will be used to estimate coesumilingness to pay for

each product attribute. The definition for WTP &tiributek is the negative ratio of the

estimated parameter for attribute,) and price paramet§p, )
14

The WTP estimate is asymptotically normally dstited for the MNL model in the

simplified form

WTP, > N <WTP,(,% (Var(ﬁk) — 2WTPCov(By, By) + WTP,?Var(ﬁ,,))). )

The above result yields a standard error whicls&luo calculate a 95% confidence
interval for each WTP measure in the MNL model egglilts are reported in the next

section. Because the MNL model assumes prefetemoegeneity across all
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respondents, there is little uncertainty as toniean and standard error of the WTP
measure.

In the case of the RPL model, both the estimatedbate means and standard
deviations are functions of estimated parametad tlaus there is a degree of uncertainty
regarding the distribution of each WTP estimatber&fore, a variant of the Delta
Method is employed to calculate the asymptoticitistion of WTP for each product
attribute.

Bliemer and Rose (2013) propose extending thealM#thod to include using
the estimated mean and standard deviation of hath (rﬁp) and attribute ;)
parameters to simulate the mean and variance of ¥¢lifates for the RPL model. This
method can be used for any combination of distitimail assumptions placed upon the
price and product attribute parameters.

Followng Bliemer and Rose (2013), any random patame the RPL model can
be expressed as:

B = B(zl0), (8)
where the random paramefgfollows a probability distribution with a vectof o
parameterg and standard probability distributian Because all of the random
parameters in this paper are assumed to followmalaistribution, we can re-write the
expression (8) a8 = u + oz wherez follows a standard normal distributiaki(0,1).

With all random parameters expressed as a funofitimeir respective mean, standard

deviation and normal distribution, the WTP for gmmgduct attributek is expressed as:

WTpk:_&:_m 9)

By UptopZp
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whereu represents the estimated mean artde estimated standard deviation for product
attributes and price. Therefore, the WTP for dnbatte is a function of attribute
parameterd, (u, andoy), price parameter, (1, ando,), and normally distributed
random variables, andz,. Applying the Delta method to the above expressio

WTP, we arrive at:

/ /ngWTPk\T /VHRWTPR\\
D VQp WTPk .Q.ek 0 VG WTPk
D 14
WPz, ) N | WTPy | v, WTP, ("o diag(l,...l)) v, wrp, | | (19
v, WTP, \vzp WTP,

whereVy, WTP, andV, WTP, are the Jacobians of WTP with respedi@ndf,,
V, WTPy andVZpWTPk are the Jacobians of WTP with respectt@ndz, andﬂgkp is

the variance covariance matrix of the distributiqgg@rameter®), andé,,. The

distribution in (10) becomes:

D
WTPy(zg, zp) > N

1 T 1 \

Zy \ / Zk \ |

| —WTPy(z,, Zp) | (Q(#k'ak'ﬂp'%) 0 0) | —WTPy (2, Zp) | I
0 1 0 | |

WTPy (2, Zp) BZ(Z )l —WTP (2, Zp)Zp |

11
0 0 1 WTPk(Zk Z,)Zy (11)

|

|

| 2 |
\ —WTPy(2x, 2,)0, -WTP, (Zk Z,)0p /
when the Jacobians are calculated for the normssiilolitional assumption on price and
product attributes. For any random drawzpfindz, the unconditional expected WTP
estimatedV/ TPy, is defined as:

WTP; = | kaz,, WTPy(zx, z,)dFy () dFy (2,). (12)
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The unconditional mean estimate of WTP is approtéchdy Monte Carlo simulation
where:

WTP; ~ ¥R WTP(z},2}) (13)
forr =1,...,R and(z, z;) are random draws from the assumed normal disivilsit
Fy(z) andF,(z,). Becaus&VTPy (z,z,) is asymptotically normally distributed, then
in the limitWTPy; is also normally distributed with the simulatediaace:

var(WTP;, ) =

( 1 T )
Ly . WP (22,7 Q(#k.ﬂg.ﬂpﬂp ‘1) g WTPk (zk ) | 14)
” 1| By")° | —WTP (27, 2,7)z," 0 0 1 | -WTP," (zk ,2,")7," | i
Oy /
\ \—WTPkr(Zkr, z,")o, —-WTP," (Zk 12y )0, /
i r(,r 1) _ _ Mktokzk”
with WTP," (2", 2z,") = R

Bliemer and Rose (2013) note that when pricessragd to have a normal
distribution that is defined within the domain(efe, +), the integrals will not be
defined wherg,, = 0 and the simulated values of WTP may be quite lfogealues of
the price coefficient that are near to zero. Thius,median and not the average ofRhe
Monte Carlo simulations are used as the approxandt the integral of WTP. In the
RPL model, the WTP mean and variance calculatidheésame for fixed parameters as it
is for normally distributed parameters, noting tfoatfixed parametersg, does not exist
and Jacobians are changed to reflect the lackadrtainty off3,. In this work 25,000
simulations are run for each product attribute taedmean and variance of WTP is

calculated. The resulting mean and variance of \Waild both random and fixed
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parameters are then used to calculate the 95%demde interval by adding and
subtracting the square root of the variance mudigpby 1.96 from the mean WTP

measure.
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Section 1.6 Results
1.6.1 Multinomial Logit

The base model is estimated using a MultinomialitL@ddNL) specification.

Each of the 2,382 usable respondents completedibeckxperiments resulting in 11,910
choice observations for analysis, where each chabservation consists of 4 possible
choices (products 1, 2, 3 or none). Under the MiNsumptions all respondents in the
sample have identical utility functions, thus we e&ew the results as if one person made
all 11,910 choices in the data set. All resulesiaterpreted in reference to a product that
has no organic, environmental or country-of-oriigibeling.

Looking to Table 1.4 we see the coefficients repméag the effects on the
probability of making a choice for all parametarghe equation, the associated standard
errors and significance levels. The variablesisistomposed of all attribute levels
regarding organic content, environmentally friends and COOL, and has been
interacted with all informational treatment leveld/hat we have is a model of product
choice explained by price and an exhaustive listllgbroduct attribute levels and
information treatment combinations. The model dézg-likelihood of -13,053.15 and
all explanatory variables but 5 out of 45 are digantly different from zero at the 10%
level and most variables hav@-&alue less than 0.01. The COOL attribute
processed/packaged in the US with grains growrhimCis not statistically different
from zero for all informational treatments.

Table 1.5 organizes the results from Table 1.4fashion that lends to simpler

comparisons across information treatments for e#icibute (top panel) and across
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Number of Observations = 47,640
Log-Likelihood =-13053.15

R-squared =.208

Variable Coeff. S.E. z-stat  p-value
PRICE -0.655 0.017 -38.013 0.000
[ “100% Organic” + NOP ]*Organic Info 1.872 0.072 26.157 0.000
[ “100% Organic” + NOP ]*Enviro Info 1.411 0.071 19.868 0.000
[ “200% Organic” + NOP ]*Organic + Enviro Info 1.676 0.070 23.932 0.000
[ “100% Organic” + NOP ]*No Info 1.504 0.075 19.933 0.000
[ NOP 1*Organic Info 1.660 0.072 23.070 0.000
[ NOP ]*Enviro Info 1.353 0.071 19.074 0.000
[ NOP ]*Organic + Enviro Info 1.387 0.071 19.415 0.000
[ NOP ]*No Info 1.334 0.075 17.693 0.000
[ “Made With Organic Grains” ]1*Organic Info 1.141 0.075 15.206 0.000
[ “Made With Organic Grains” ]*Enviro Info 1.065 0.073 14.576 0.000
[ “Made With Organic Grains” 1*Organic + Enviro Info 1.147 0.073 15.782 0.000
[ “Made With Organic Grains” 1*No Info 0.911 0.079 11.478 0.000
[ Environmenatlly Friendly Label ]*Organic Info 0.956 0.049 19.604 0.000
[ Environmenatlly Friendly Label ]*Enviro Info 1.140 0.050 22.811 0.000
[ Environmenatlly Friendly Label ]*Organic + Enviro Info 1.091 0.049 22.292 0.000
[ Environmenatlly Friendly Label ]*No Info 1.008 0.053 19.067 0.000
[Processed/Packaged US Grown US]*Organic Info 2.017 0.081 24.835 0.000
[Processed/Packaged US Grown US]*Enviro Info 2.247 0.082 27.451 0.000
[Processed/Packaged US Grown US]*Organic + Enviro Info 2.204 0.081 27.353 0.000
[Processed/Packaged US Grown US]*No Info 2.544 0.087 29.306 0.000
[Processed/Packaged US Grown UK]*Organic Info 0.770 0.086 8.947 0.000
[Processed/Packaged US Grown UK]*Enviro Info 0.975 0.084 11.642 0.000
[Processed/Packaged US Grown UK]*Organic + Enviro Info 0.918 0.083 11.119 0.000
[Processed/Packaged US Grown UK]*No Info 0.941 0.088 10.692 0.000
[Processed/Packaged US Grown CH]*Organic Info 0.055 0.097 0.567 0.571
[Processed/Packaged US Grown CH]*Enviro Info 0.021 0.100 0.214 0.830
[Processed/Packaged US Grown CH]*Organic + Enviro Info  -0.005 0.098 -0.048 0.962
[Processed/Packaged US Grown CH]*No Info 0.008 0.104 0.076 0.939
[Processed/Packaged UK Grown UK]*Organic Info 0.510 0.089 5.722 0.000
[Processed/Packaged UK Grown UK]*Enviro Info 0.440 0.091 4.856 0.000
[Processed/Packaged UK Grown UK]*QOrganic + Enviro Info 0.487 0.088 5.500 0.000
[Processed/Packaged UK Grown UK]*No Info 0.411 0.094 4,358 0.000
[Processed/Packaged CH Grown UK]*Organic Info -0.396 0.108 -3.682 0.000
[Processed/Packaged CH Grown UK]*Enviro Info -0.457 0.111 -4.114 0.000
[Processed/Packaged CH Grown UK]*Organic + Enviro Info  -0.564 0.110 -5.121 0.000
[Processed/Packaged CH Grown UK]*No Info -0.843 0.129 -6.522 0.000

Note: UK represents England

Continued
Table 1.4 MNL Results
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Table 1.4 Continued

Variable Coeff. S.E. z-stat  p-value
[Processed/Packaged UK Grown CH]*Organic Info -0.158 0.102 -1.542 0.123
[Processed/Packaged UK Grown CH]*Enviro Info -0.197 0.104 -1.888 0.059
[Processed/Packaged UK Grown CH]*Organic + Enviro Info ~ -0.277 0.103 -2.674 0.008
[Processed/Packaged UK Grown CH]*No Info -0.484 0.118 -4.114 0.000
[Processed/Packaged CH Grown CH]*Organic Info -0.572 0.113 -5.061 0.000
[Processed/Packaged CH Grown CH]*Enviro Info -0.617 0.117 -5.265 0.000
[Processed/Packaged CH Grown CH]*Organic + Enviro Info ~ -0.778 0.119 -6.527 0.000
[Processed/Packaged CH Grown CH]*No Info -0.701 0.126 -5.578 0.000

Note: UK represents England

attributes for each information treatment (middda@l). We separate the analysis into
three segments: 1) organic, 2) environment and3BpLC and look both across attribute
levels by treatment group and within attribute leu®y treatment group within each of
the aforementioned segments.

Looking to the organic segment in Table 1.5 wetbeeordering of parameter
estimates by each of the attribute levels. Th&®%@rganic” + NOP attribute has the
largest coefficient, signifying the greatest prabahto purchase by informational
treatment. Organic Info is ranked the highesbfed by Organic + Environmental Info,
then by No Info and lastly by Environmental InfSimilarly we see that Organic Info has
the highest estimate for the NOP attribute followkxtely by a near three-way-tie
between all other informational treatments. Latly “Made With Organic Grains”
attribute level reveals a tight pairing of both @mg Info and Organic + Environmental
Info as the greatest probability to purchase whikeironmental Info and No Info have

smaller effects. While the results are not corgisacross the attribute levels, it is clear
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Variable Coefficient

[ “100% Organic” + NOP ]*Organic Info 1.872
[ “100% Organic” + NOP ]*Organic + Enviro Info 1.676
[ “100% Organic” + NOP ]*No Info 1.504
[ “100% Organic” + NOP ]*Enviro Info 1.411
[ NOP 1*Organic Info 1.660
[ NOP ]*Organic + Enviro Info 1.387
[ NOP ]*Enviro Info 1.353
[ NOP 1*No Info 1.334
[ “Made With Organic Grains” 1*Organic + Enviro Info 1.147
[ “Made With Organic Grains” ]*Organic Info 1.141
[ “Made With Organic Grains” ]*Enviro Info 1.065
[ “Made With Organic Grains” 1*No Info 0.911
[ “100% Organic” + NOP ]*Organic Info 1.872
[ NOP 1*Organic Info 1.660
[ “Made With Organic Grains” ]*Organic Info 1.141
[ “100% Organic” + NOP ]*Enviro Info 1.411
[ NOP ]*Enviro Info 1.353
[ “Made With Organic Grains” 1*Enviro Info 1.065
[ “100% Organic” + NOP ]*Organic + Enviro Info 1.676
[ NOP ]*Organic + Enviro Info 1.387
[ “Made With Organic Grains” 1*Organic + Enviro Info 1.147
[ “100% Organic” + NOP ]*No Info 1.504
[ NOP ]*No Info 1.334
[ “Made With Organic Grains” ]*No Info 0.911
[ Environmentally Friendly Label ]*Enviro Info 1.140
[ Environmentally Friendly Label ]*Organic + Enviro Info 1.091
[ Environmentally Friendly Label ]*No Info 1.008
[ Environmentally Friendly Label ]*Organic Info 0.956

Table 1.5 MNL Results by Organic and Environmental Segments

that within the organic segment, the organic infational treatment (whether on its own
or in conjunction with environmental informatiorgrgers the highest probability of
purchase.

We can also see in middle panel of Table 1.5 thegnmwve hold the informational

treatment fixed, there is a consistent orderingftgfcts by organic content. For all
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informational treatments, “100% Organic” + NOP rautike highest, followed by NOP
and lastly “Made With Organic Grains”, indicatirttat higher organic content is
associated with higher effects.

Table 1.5 also reports the same analysis for this@mmentally friendly segment
as for the organic content segment (bottom pariéie environmental information
treatment has the largest effect on purchase pildigathile the combined organic and
environmental information treatment, no informa#btreatment and organic
informational treatment have the lower effects.

The COOL segment has a similar analysis in Tahesid 1.7 as the organic
and environmental segment analysis in Table 1.6tHeufindings are not clear as to how
informational treatments affect consumer behaviesch combination of
processing/packaging and growing country is preskatong with the ordering of
parameter estimates by informational treatmentabld 1.6. The organic informational
treatment is associated with the highest purchffsetdor a purely English product, and
it is also associated with the lowest purchasecefte a purely U.S. product, and thus
provides little insight.

Continuing on in Table 1.7, we see the orderinthefCOOL attribute within
each informational treatment group. Here we sesesmnsistency in that across all
treatment groups, a purely U.S. product garnersitfeest premium, followed by a
product processed/packaged in the U.S. with ggioxn in England, then by a purely
English product and then by a product that is pgsed/packaged in the U.S. with grains

grown in China. The ordering of the last threedoict attributes of COOL are mixed
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across informational treatments, but it is cleat #hproduct with Chinese involvement at
any stage in the process of final product develoyprhas a negative effect on purchase
probability for the product.

Using the results from Table 1.4, an exhaustivetpair-wise equality tests are
performed for each attribute level across all infational treatments. The goal is to see

whether or not parameter estimates are equal attressformational treatments for each

Variable Coefficient
[Processed/Packaged US Grown US]*No Info 2.544
[Processed/Packaged US Grown US]*Enviro Info 2.247
[Processed/Packaged US Grown US]*Organic + Enviro Info 2.204
[Processed/Packaged US Grown US]*Organic Info 2.017
[Processed/Packaged US Grown UK]*Enviro Info 0.975
[Processed/Packaged US Grown UK]*No Info 0.941
[Processed/Packaged US Grown UK]*Organic + Enviro Info 0.918
[Processed/Packaged US Grown UK]*Organic Info 0.770
[Processed/Packaged US Grown CH]*Organic Info 0.055
[Processed/Packaged US Grown CH]*Enviro Info 0.021
[Processed/Packaged US Grown CH]*No Info 0.008
[Processed/Packaged US Grown CH]*Organic + Enviro Info -0.005
[Processed/Packaged UK Grown UK]*Organic Info 0.510
[Processed/Packaged UK Grown UK]*Organic + Enviro Info 0.487
[Processed/Packaged UK Grown UK]*Enviro Info 0.440
[Processed/Packaged UK Grown UK]*No Info 0.411
[Processed/Packaged CH Grown UK]*Organic Info -0.396
[Processed/Packaged CH Grown UK]*Enviro Info -0.457
[Processed/Packaged CH Grown UK]*QOrganic + Enviro Info -0.564
[Processed/Packaged CH Grown UK]*No Info -0.843
[Processed/Packaged UK Grown CH]*Organic Info -0.158
[Processed/Packaged UK Grown CH]*Enviro Info -0.197
[Processed/Packaged UK Grown CH]*QOrganic + Enviro Info -0.277
[Processed/Packaged UK Grown CH]*No Info -0.484
[Processed/Packaged CH Grown CH]*Organic Info -0.572
[Processed/Packaged CH Grown CH]*Enviro Info -0.617
[Processed/Packaged CH Grown CH]*No Info -0.701
[Processed/Packaged CH Grown CH]*Organic + Enviro Info -0.778

Note: UK represents England
Table 1.6 MNL Results by COOL Segment
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attribute level, e.g., to see if the estimate fer NOP label given organic information is
statistically different from the estimate for th©R label given no information. Tables
1.8 and 1.9 reports a list of all pair-wise eqyaiists, associatgevalues, and whether

or not we can reject the null hypothesis that thi@meter estimates are equal at the 10%

level. All tests in Tables 1.8 and 1.9 that atatesl to the central hypothesis

Variable Coefficient
[Processed/Packaged US Grown US]*Organic Info 2.017
[Processed/Packaged US Grown UK]*Organic Info 0.770
[Processed/Packaged UK Grown UK]*Organic Info 0.510
[Processed/Packaged US Grown CH]*Organic Info 0.055
[Processed/Packaged UK Grown CH]*Organic Info -0.158
[Processed/Packaged CH Grown UK]*Organic Info -0.396
[Processed/Packaged CH Grown CH]*Organic Info -0.572
[Processed/Packaged US Grown US]*Enviro Info 2.247
[Processed/Packaged US Grown UK]*Enviro Info 0.975
[Processed/Packaged UK Grown UK]*Enviro Info 0.440
[Processed/Packaged US Grown CH]*Enviro Info 0.021
[Processed/Packaged UK Grown CH]*Enviro Info -0.197
[Processed/Packaged CH Grown UK]*Enviro Info -0.457
[Processed/Packaged CH Grown CH]*Enviro Info -0.617
[Processed/Packaged US Grown US]*Organic + Enviro Info 2.204
[Processed/Packaged US Grown UK]*Organic + Enviro Info 0.918
[Processed/Packaged UK Grown UK]*QOrganic + Enviro Info 0.487
[Processed/Packaged US Grown CH]*Organic + Enviro Info -0.005
[Processed/Packaged UK Grown CH]*Organic + Enviro Info -0.277
[Processed/Packaged CH Grown UK]*QOrganic + Enviro Info -0.564
[Processed/Packaged CH Grown CH]*Organic + Enviro Info -0.778
[Processed/Packaged US Grown US]*No Info 2.544
[Processed/Packaged US Grown UK]*No Info 0.941
[Processed/Packaged UK Grown UK]*No Info 0.411
[Processed/Packaged US Grown CH]*No Info 0.008
[Processed/Packaged UK Grown CH]*No Info -0.484
[Processed/Packaged CH Grown CH]*No Info -0.701
[Processed/Packaged CH Grown UK]*No Info -0.843

Note: UK represents England

Table 1.7 MNL Results by COOL Segment
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of this paper are in bold. Given that each atteldavel has 4 informational treatments, a
total of 6 equality tests are calculated for edttibaite. Across the organic content
segment, we can reject equality for 5 of 6 test$¥60% Organic” + NOP, 3 out of 6 for
NOP and 2 out of 6 for “Made With Organic GrainsThis suggests that as the level of
organic content increases, we can reject more gytedts, implying that information
alters the expressed preference for the organausto We reject 3 out of 6 equality tests
for “Environmentally Friendly” labels and lastlyjeet 9 out of 42 equality tests across all
of the COOL attributes. Given the results acrbesGOOL segment, there appears to be
little impact of informational treatments for preser/packager and grower regions
outside a product that is both grown and packagede U.S. or products that involve a
combination of England and China.

For organic attribute levels “100% Organic” + NORli&Made With Organic
Grains” we can reject the hypotheses that paramstgnates on organic information is
equal to no information and that the combined oi@a&renvironmental information is
equal to no information. From this result, plusulés stated earlier, we can say that
informational treatments containing organic infotima have a positive effect on
purchase probability. The NOP and Environmentatigndly attributes have mixed
results: when the relevant informational treatmeipresented on its own, estimates are
significantly different from the no information &nent, yet when the informational

treatments are combined (organic and environmetital@stimates are not significantly
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100% Organic + NOP p-value Reject @ 10%
Organic Info Environmental Info 0.000 YES
Organic Info Organic + Environmental Info 0.038 YES
Organic Info No Info 0.000 YES
Environmental Info Organic + Environmental Info 0.006 YES
Environmental Info No Info 0.343 NO
Organic + Environmental Info No Info 0.076 YES
NOP
Organic Info Environmental Info 0.002 YES
Organic Info Organic + Environmental Info 0.005 YES
Organic Info No Info 0.001 YES
Environmental Info Organic + Environmental Info 0.723 NO
Environmental Info No Info 0.845 NO
Organic + Environmental Info No Info 0.592 NO
Made With Organic Grains
Organic Info Environmental Info 0.445 NO
Organic Info Organic + Environmental Info 0.952 NO
Organic Info No Info 0.030 YES
Environmental Info Organic + Environmental Info 0.403 NO
Environmental Info No Info 0.136 NO
Organic + Environmental Info No Info 0.024 YES
Environmentally Friendly
Organic Info Environmental Info 0.006 YES
Organic Info Organic + Environmental Info 0.037 YES
Organic Info No Info 0.437 NO
Environmental Info Organic + Environmental Info 0.451 NO
Environmental Info No Info 0.054 YES
Organic + Environmental Info No Info 0.215 NO
Packaged/Processed US Grown US
Organic Info Environmental Info 0.034 YES
Organic Info Organic + Environmental Info 0.080 YES
Organic Info No Info 0.000 YES
Environmental Info Organic + Environmental Info 0.686 NO
Environmental Info No Info 0.009 YES
Organic + Environmental Info No Info 0.003 YES
Packaged/Processed US Grown England
Organic Info Environmental Info 0.077 YES
Organic Info Organic + Environmental Info 0.195 NO
Organic Info No Info 0.150 NO
Environmental Info Organic + Environmental Info 0.611 NO
Environmental Info No Info 0.766 NO
Organic + Environmental Info No Info 0.847 NO

First line reads: A two-tailed t-test of equality between Organic Info and Environmental Info for the
attribute “100% Organic” + NOP is rejected at the 10% level with a p-value < 0.000

Table 1.8 Pair-wise Equality Tests for MNL Means Across Informational Treatments
by Attribute Level
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Packaged/Processed US Grown CH p-value Reject @ 10%
Organic Info Environmental Info 0.805 NO
Organic Info Organic + Environmental Info 0.657 NO
Organic Info No Info 0.736 NO
Environmental Info Organic + Environmental Info 0.848 NO
Environmental Info No Info 0.924 NO
Organic + Environmental Info No Info 0.928 NO
Packaged/Processed England Grown England
Organic Info Environmental Info 0.568 NO
Organic Info Organic + Environmental Info 0.847 NO
Organic Info No Info 0.432 NO
Environmental Info Organic + Environmental Info 0.702 NO
Environmental Info No Info 0.820 NO
Organic + Environmental Info No Info 0.547 NO
Packaged/Processed CH Grown England
Organic Info Environmental Info 0.691 NO
Organic Info Organic + Environmental Info 0.271 NO
Organic Info No Info 0.009 YES
Environmental Info Organic + Environmental Info 0.488 NO
Environmental Info No Info 0.025 YES
Organic + Environmental Info No Info 0.099 YES
Packaged/Processed England Grown CH
Organic Info Environmental Info 0.784 NO
Organic Info Organic + Environmental Info 0.406 NO
Organic Info No Info 0.037 YES
Environmental Info Organic + Environmental Info 0.582 NO
Environmental Info No Info 0.068 YES
Organic + Environmental Info No Info 0.182 NO
Packaged/Processed CH Grown CH
Organic Info Environmental Info 0.783 NO
Organic Info Organic + Environmental Info 0.208 NO
Organic Info No Info 0.440 NO
Environmental Info Organic + Environmental Info 0.331 NO
Environmental Info No Info 0.617 NO
Organic + Environmental Info No Info 0.657 NO

First line reads: A two-tailed t-test of equality between Organic Info and Environmental Info for the
attribute Packaged/Processed US Grown CH cannot be rejected at the 10% level with a p-value = 0.805

Table 1.9 Pair-wise Equality Tests for MNL Means Across Informational Treatments

by Attribute Level
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different from the no information treatment. Altlgh this result for NOP and
Environmentally Friendly is not in line with “100@rganic” + NOP and “Made With
Organic Grains”, it still supports the hypothesiattinformational treatments do affect
consumer choice, but also suggests that more irfftommay not result in larger effects

on purchase probability.
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1.6.2 Preference Heterogeneity via Random Parameters Logit

We next estimate the same utility model as the MiNing a Random Parameters
Logit (RPL) specification. While the MNL result8gn with expectations, the
assumption of identical utility functions acroskrakpondents may not be plausible. The
advantage of using a RPL model is that it allowsefach respondent to have individual
utility coefficients, thus the parameter estimat@sincorporate the uniqueness of each
respondent and a distribution is estimated for exqianatory variable in the model.
Under the RPL specification of normally distributddity parameter coefficients, a
mean and standard deviation for all parameterstisiated using 200 simulated
replications. No correlation among parametermigosed on the model.

As with the MNL specification, each of the 2,382pendents completed 5 choice
experiments resulting in 11,910 choice observatfonanalysis, where each choice
observation consists of 4 possible choices reguitint7,640 observations. Due to
software convergence issues, only price, environah@md organic attributes are
estimated as random parameters and all COOL atribuels are estimated as fixed
parameters. Thus all COOL effects are assumed towmogeneous across respondents,
while price, environmental and organic effectsalewed to be heterogeneous.

The estimated means and standard deviations fdonaqparameters are reported
in Table 1.10 and the fixed parameter means asepted in Table 1.11 along with the
corresponding standard errozsstats angb-values. All random parameter means are
significant at the 1% level and all but 2 of théreated standard deviation are significant

at the 1% level. The estimated standard deviatibtise random parameters explain
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Number of Observations = 47,640 R-squared = 0.235

Estimated Means in Utility Functions

Log-likelihood =-12,610.83

Variable Coeff. S.E. z-stat p-value
PRICE -0.772 0.022 -35.175 0.000
[ “100% Organic” + NOP ]*Organic Info 2.146 0.093 23.072 0.000
[ “100% Organic” + NOP ]*Enviro Info 1.686 0.087 19.351 0.000
[ “100% Organic” + NOP ]*Organic + Enviro Info 1.968 0.090 21.813 0.000
[ “100% Organic” + NOP 1*No Info 1.760 0.097 18.107 0.000
[ NOP ]*Organic Info 1.981 0.084 23.618 0.000
[ NOP ]*Enviro Info 1.588 0.088 17.960 0.000
[ NOP ]*Organic + Enviro Info 1.642 0.088 18.754 0.000
[ NOP 1*No Info 1.624 0.090 18.026 0.000
[ “Made With Organic Grains” ]*Organic Info 1.381 0.089 15.600 0.000
[ “Made With Organic Grains” ]*Enviro Info 1.226 0.094 13.100 0.000
[ “Made With Organic Grains” 1*Organic + Enviro Info 1.264 0.099 12.734 0.000
[ “Made With Organic Grains” 1*No Info 1.103 0.099 11.096 0.000
[ Environmenatlly Friendly Label ]*Organic Info 1.183 0.064 18.442 0.000
[ Environmenatlly Friendly Label ]*Enviro Info 1.378 0.071 19.505 0.000
[ Environmenatlly Friendly Label ]*Organic + Enviro Info 1.353 0.069 19.735 0.000
[ Environmenatlly Friendly Label ]*No Info 1.216 0.072 17.003 0.000
Estimated Standard Deviations in Utility Functions
Variable Coeff. S.E. z-stat p-value
PRICE 0.339 0.013 25.100 0.000
[ “100% Organic” + NOP 1*Organic Info 0.914 0.118 7.752 0.000
[ “100% Organic” + NOP ]*Enviro Info 0.595 0.158 3.769 0.000
[ “200% Organic” + NOP ]*Organic + Enviro Info 0.843 0.129 6.563 0.000
[ “100% Organic” + NOP 1*No Info 0.837 0.138 6.084 0.000
[ NOP 1*Organic Info 0.287 0.239 1.201 0.230
[ NOP ]*Enviro Info 0.673 0.145 4.655 0.000
[ NOP 1*Organic + Enviro Info 0.553 0.162 3.409 0.001
[ NOP 1*No Info 0.418 0.187 2.233 0.026
[ “Made With Organic Grains” ]*Organic Info 0.381 0.229 1.664 0.096
[ “Made With Organic Grains” 1*Enviro Info 0.755 0.145 5.196 0.000
[ “Made With Organic Grains” 1*Organic + Enviro Info 1.044 0.132 7.911 0.000
[ “Made With Organic Grains” ]*No Info 0.675 0.169 3.999 0.000
[ Environmenatlly Friendly Label ]*Organic Info 0.673 0.099 6.811 0.000
[ Environmenatlly Friendly Label ]*Enviro Info 0.867 0.097 8.975 0.000
[ Environmenatlly Friendly Label ]*Organic + Enviro Info 0.814 0.099 8.250 0.000
[ Environmenatlly Friendly Label ]*No Info 0.783 0.103 7.608 0.000

Table 1.10 Random Parameter Means and Standard Deviations in Utility Functions
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Variable Coeff. S.E. z-stat p-value

[Processed/Packaged US Grown US]*Organic Info 2.493 0.099 25.138 0.000
[Processed/Packaged US Grown US]*Enviro Info 2.814 0.105 26.884 0.000
[Processed/Packaged US Grown US]*Organic + Enviro Info ~ 2.791 0.103 27.034 0.000
[Processed/Packaged US Grown US]*No Info 3.133 0.110 28.462 0.000
[Processed/Packaged US Grown UK]*Organic Info 1.066 0.100 10.709 0.000
[Processed/Packaged US Grown UK]*Enviro Info 1.261 0.098 12.870 0.000
[Processed/Packaged US Grown UK]*Organic + Enviro Info  1.217 0.098 12.392 0.000
[Processed/Packaged US Grown UK]*No Info 1.242 0.103 12.061 0.000
[Processed/Packaged US Grown CH]*Organic Info 0.245 0.109 2.255 0.024
[Processed/Packaged US Grown CH]*Enviro Info 0.192 0.113 1.690 0.091
[Processed/Packaged US Grown CH]*Organic + Enviro Info  0.158 0.113 1.396 0.163
[Processed/Packaged US Grown CH]*No Info 0.150 0.119 1.257 0.209
[Processed/Packaged UK Grown UK]*Organic Info 0.784 0.102 7.710 0.000
[Processed/Packaged UK Grown UK]*Enviro Info 0.642 0.105 6.124 0.000
[Processed/Packaged UK Grown UK]*Organic + Enviro Info  0.691 0.104 6.626 0.000
[Processed/Packaged UK Grown UK]*No Info 0.614 0.109 5.637 0.000
[Processed/Packaged CH Grown UK]*Organic Info -0.290 0.121 -2.403 0.016
[Processed/Packaged CH Grown UK]*Enviro Info -0.375 0.125 -2.987 0.003
[Processed/Packaged CH Grown UK]*Organic + Enviro Info  -0.521 0.127 -4.094 0.000
[Processed/Packaged CH Grown UK]*No Info -0.839 0.146 -5.746 0.000
[Processed/Packaged UK Grown CH]*Organic Info 0.016 0.114 0.141 0.888
[Processed/Packaged UK Grown CH]*Enviro Info -0.067 0.119 -0.563 0.573
[Processed/Packaged UK Grown CH]*Organic + Enviro Info  -0.182 0.120 -1.521 0.128
[Processed/Packaged UK Grown CH]*No Info -0.436 0.134 -3.240 0.001
[Processed/Packaged CH Grown CH]*Organic Info -0.459 0.126 -3.635 0.000
[Processed/Packaged CH Grown CH]*Enviro Info -0.556 0.133 -4.188 0.000
[Processed/Packaged CH Grown CH]*Organic + Enviro Info  -0.715 0.135 -5.297 0.000
[Processed/Packaged CH Grown CH]*No Info -0.677 0.142 -4.776 0.000

Note: UK represents England

Table 1.11 Non-Random Parameters in Utility Functions

how dispersed the preferences are for these explgnaariables, and the measure of
these variations are the result of combining thléyutunctions across all respondents. In
Table 1.10 the NOP label interacted with organforimation is the only variable that has

an estimated standard deviation that is not stalst different from zero at the 10%
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level, suggesting respondents all have a homogenaeference for the NOP label when
exposed to organic information, given the assumpdica normal distribution. In Table
1.11 all but 5 out of 28 fixed parameters havawstied means significantly different
from zero at the 10% level.

Tables 1.12 and 1.13 and 1.14 are the RPL equivtdérables 1.5 and 1.6 and
1.7 presented in the MNL analysis. In Table 1.¥2see that organic information
and the combined organic + environmental infornratideracted with all three organic
attribute levels rank as the highest effects, andrenmental information and no
information rank last amongst the informationahtneents within the organic segment.
We also see that when we hold the informationalttnent constant and compare
estimated means across organic labels, the ordefipgeferences is identical to that in
the MNL model: “100% Organic + NOP” followed by “NO followed by “Made With
Organic Grains.” These results largely mirror firgs from the MNL analysis and
further support the association between higherracgaontent and higher purchase
probabilities. The Environmentally Friendly lalgglts its largest effect when interacted
with environmental information and the combinedamig + environmental information,
and organic and no information interactions haeeldhvest effects.

Concerning COOL attribute levels in Tables 1.13 aridl, there seems to be little
pattern concerning the impact of informational tneants on consumer choice, which is
also consistent with the MNL results. One woulg@ent that a respondent seeing the
organic information, on its own or in conjunctioiitiwenvironmental information, would

be more likely to purchase a product compared wispondents receiving no organic
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Variable Coefficient

[ “100% Organic” + NOP 1*Organic Info 2.146
[ “100% Organic” + NOP ]*Organic + Enviro Info 1.968
[ “100% Organic” + NOP 1*No Info 1.760
[ “100% Organic” + NOP ]*Enviro Info 1.686
[ NOP 1*Organic Info 1.981
[ NOP ]*Organic + Enviro Info 1.642
[ NOP ]*No Info 1.624
[ NOP ]*Enviro Info 1.588
[ “Made With Organic Grains” ]1*Organic Info 1.381
[ “Made With Organic Grains” 1*Organic + Enviro Info 1.264
[ “Made With Organic Grains” 1*Enviro Info 1.226
[ “Made With Organic Grains” ]*No Info 1.103
[ “100% Organic” + NOP ]*Organic Info 2.146
[ NOP ]*Organic Info 1.981
[ “Made With Organic Grains” ]1*Organic Info 1.381
[ “100% Organic” + NOP ]*Enviro Info 1.686
[ NOP ]*Enviro Info 1.588
[ “Made With Organic Grains” ]*Enviro Info 1.226
[ “200% Organic” + NOP ]*Organic + Enviro Info 1.968
[ NOP 1*Organic + Enviro Info 1.642
[ “Made With Organic Grains” 1*Organic + Enviro Info 1.264
[ “100% Organic” + NOP 1*No Info 1.760
[ NOP 1*No Info 1.624
[ “Made With Organic Grains” 1*No Info 1.103
[ Environmenatlly Friendly Label ]*Enviro Info 1.378
[ Environmenatlly Friendly Label ]*Organic + Enviro Info 1.353
[ Environmenatlly Friendly Label ]*No Info 1.216
[ Environmenatlly Friendly Label ]*Organic Info 1.183

Table 1.12 RPL Results by Organic and Environmental Segments

information. Although the organic information degate that any product, foreign or
domestic, must pass all USDA standards if the prbuto be sold as organic, this

information seems to have no sway over consuméenareces. A further look at Tables
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Variable Coefficient

[Processed/Packaged US Grown US]*No Info 3.133
[Processed/Packaged US Grown US]*Enviro Info 2.814
[Processed/Packaged US Grown US]*Organic + Enviro Info 2.791
[Processed/Packaged US Grown US]*Organic Info 2.493
[Processed/Packaged US Grown UK]*Enviro Info 1.261
[Processed/Packaged US Grown UK]*No Info 1.242
[Processed/Packaged US Grown UK]*Organic + Enviro Info 1.217
[Processed/Packaged US Grown UK]*Organic Info 1.066
[Processed/Packaged US Grown CH]*Organic Info 0.245
[Processed/Packaged US Grown CH]*Enviro Info 0.192
[Processed/Packaged US Grown CH]*Organic + Enviro Info 0.158
[Processed/Packaged US Grown CH]*No Info 0.150
[Processed/Packaged UK Grown UK]*Organic Info 0.784
[Processed/Packaged UK Grown UK]*QOrganic + Enviro Info 0.691
[Processed/Packaged UK Grown UK]*Enviro Info 0.642
[Processed/Packaged UK Grown UK]*No Info 0.614
[Processed/Packaged CH Grown UK]*Organic Info -0.290
[Processed/Packaged CH Grown UK]*Enviro Info -0.375
[Processed/Packaged CH Grown UK]*Organic + Enviro Info -0.521
[Processed/Packaged CH Grown UK]*No Info -0.839
[Processed/Packaged UK Grown CH]*Organic Info 0.016
[Processed/Packaged UK Grown CH]*Enviro Info -0.067
[Processed/Packaged UK Grown CH]*QOrganic + Enviro Info -0.182
[Processed/Packaged UK Grown CH]*No Info -0.436
[Processed/Packaged CH Grown CH]*Organic Info -0.459
[Processed/Packaged CH Grown CH]*Enviro Info -0.556
[Processed/Packaged CH Grown CH]*No Info -0.677
[Processed/Packaged CH Grown CH]*Organic + Enviro Info -0.715

Note: UK represents England
Table 1.13 RPL Results by COOL Segment

1.13 and 1.14 shows the homogeneous effects orghhizinformational treatments.
Purely U.S. products induce the highest probabilftgurchase while purely Chinese
products decrease purchase probability. The satterp emerges from the RPL results

as the MNL results in that, purely U.S. and Englehwell as mixed U.S.-English
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Variable Coefficient

[Processed/Packaged US Grown US]*Organic Info 2.493
[Processed/Packaged US Grown UK]*Organic Info 1.066
[Processed/Packaged UK Grown UK]*Organic Info 0.784
[Processed/Packaged US Grown CH]*Organic Info 0.245
[Processed/Packaged UK Grown CH]*Organic Info 0.016
[Processed/Packaged CH Grown UK]*Organic Info -0.290
[Processed/Packaged CH Grown CH]*Organic Info -0.459
[Processed/Packaged US Grown US]*Enviro Info 2.814
[Processed/Packaged US Grown UK]*Enviro Info 1.261
[Processed/Packaged UK Grown UK]*Enviro Info 0.642
[Processed/Packaged US Grown CH]*Enviro Info 0.192
[Processed/Packaged UK Grown CH]*Enviro Info -0.067
[Processed/Packaged CH Grown UK]*Enviro Info -0.375
[Processed/Packaged CH Grown CH]*Enviro Info -0.556
[Processed/Packaged US Grown US]*Organic + Enviro Info 2.791
[Processed/Packaged US Grown UK]*Organic + Enviro Info 1.217
[Processed/Packaged UK Grown UK]*QOrganic + Enviro Info 0.691
[Processed/Packaged US Grown CH]*Organic + Enviro Info 0.158
[Processed/Packaged UK Grown CH]*Organic + Enviro Info -0.182
[Processed/Packaged CH Grown UK]*Organic + Enviro Info -0.521
[Processed/Packaged CH Grown CH]*QOrganic + Enviro Info -0.715
[Processed/Packaged US Grown US]*No Info 3.133
[Processed/Packaged US Grown UK]*No Info 1.242
[Processed/Packaged UK Grown UK]*No Info 0.614
[Processed/Packaged US Grown CH]*No Info 0.150
[Processed/Packaged UK Grown CH]*No Info -0.436
[Processed/Packaged CH Grown CH]*No Info -0.677
[Processed/Packaged CH Grown UK]*No Info -0.839

Note: UK represents England
Table 1.14 RPL Results by COOL Segment

products all have a positive effect on purchaséadity, while any product where
China is listed as a packager/processer or groivegredients has a negative effect on

purchase probability.
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A closer look at Table 1.14 (and Table 1.7 in MNisults) reveals that a purely
Chinese product is always ranked last except fanalespondents receive the no
information treatment. Also we can see that a pecogrocessed/packaged in China with
grains grown in England is always ranked lower tAgmoduct processed/packaged in
England with grains grown in China. This may swgjdleat including England as either a
processer/packager or grower has the effect of vergsome of the negative impact that
China has in the production process. Furthernibeetesults indicate that English
processing/packaging removes more of the negdiiyma associated with Chinese
goods than does English involvement in growinggteen.

This result suggests that consumers are most aweat&vith the country of “last
touch” in the development of this food product.eTgossibility for negative outcomes in
this food product comes from the growing of ingesds, and subsequently the
processing and packaging of the grains into thed fainoduct for consumption. Assuming
that respondents view England as a positive sarfrealue and China as a source of
negative value, the results suggest that consuanensore likely to trust England to
process and package potentially harmful grains i@mma into a product safe for
consumption than they are to trust China to take gains from England and process
and package them into a product safe for consumptio

In order to test our hypothesis that informatianehtments affect consumer
buying behavior, we conduct exhaustive pair-wigests of mean coefficients in Tables
1.15 and 1.16. The null hypothesis is that withaich attribute level, different

information treatment interactions will have no mepon the difference in random
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100% Organic + NOP p-value Reject @ 10%
Organic Info Environmental Info 0.000 YES
Organic Info Organic + Environmental Info 0.148 YES
Organic Info No Info 0.003 YES
Environmental Info Organic + Environmental Info 0.020 YES
Environmental Info No Info 0.551 NO
Organic + Environmental Info No Info 0.100 YES
NOP
Organic Info Environmental Info 0.001 YES
Organic Info Organic + Environmental Info 0.004 YES
Organic Info No Info 0.003 YES
Environmental Info Organic + Environmental Info 0.648 NO
Environmental Info No Info 0.758 NO
Organic + Environmental Info No Info 0.885 NO
Made With Organic Grains
Organic Info Environmental Info 0.214 NO
Organic Info Organic + Environmental Info 0.364 NO
Organic Info No Info 0.033 YES
Environmental Info Organic + Environmental Info 0.771 NO
Environmental Info No Info 0.353 NO
Organic + Environmental Info No Info 0.238 NO
Environmentally Friendly
Organic Info Environmental Info 0.032 YES
Organic Info Organic + Environmental Info 0.057 YES
Organic Info No Info 0.711 NO
Environmental Info Organic + Environmental Info 0.786 NO
Environmental Info No Info 0.091 YES
Organic + Environmental Info No Info 0.146 NO
Packaged/Processed US Grown US
Organic Info Environmental Info 0.017 YES
Organic Info Organic + Environmental Info 0.026 YES
Organic Info No Info 0.000 YES
Environmental Info Organic + Environmental Info 0.859 NO
Environmental Info No Info 0.025 YES
Organic + Environmental Info No Info 0.016 YES
Packaged/Processed US Grown England
Organic Info Environmental Info 0.144 NO
Organic Info Organic + Environmental Info 0.256 NO
Organic Info No Info 0.199 NO
Environmental Info Organic + Environmental Info 0.739 NO
Environmental Info No Info 0.886 NO
Organic + Environmental Info No Info 0.856 NO

First line reads: A two-tailed t-test of equality between Organic Info and Environmental Info for the
attribute “100% Organic” + NOP is rejected at the 10% level with a p-value < 0.000

Table 1.15 Pair-wise Equality Tests for RPL Means Across Informational Treatments

by Attribute Level
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Packaged/Processed US Grown CH p-value Reject @ 10%
Organic Info Environmental Info 0.728 NO
Organic Info Organic + Environmental Info 0.569 NO
Organic Info No Info 0.545 NO
Environmental Info Organic + Environmental Info 0.828 NO
Environmental Info No Info 0.794 NO
Organic + Environmental Info No Info 0.959 NO
Packaged/Processed England Grown England
Organic Info Environmental Info 0.317 NO
Organic Info Organic + Environmental Info 0.512 NO
Organic Info No Info 0.240 NO
Environmental Info Organic + Environmental Info 0.730 NO
Environmental Info No Info 0.846 NO
Organic + Environmental Info No Info 0.594 NO
Packaged/Processed CH Grown England
Organic Info Environmental Info 0.624 NO
Organic Info Organic + Environmental Info 0.187 NO
Organic Info No Info 0.005 YES
Environmental Info Organic + Environmental Info 0.409 NO
Environmental Info No Info 0.018 YES
Organic + Environmental Info No Info 0.101 NO
Packaged/Processed England Grown CH
Organic Info Environmental Info 0.607 NO
Organic Info Organic + Environmental Info 0.224 NO
Organic Info No Info 0.011 YES
Environmental Info Organic + Environmental Info 0.488 NO
Environmental Info No Info 0.041 YES
Organic + Environmental Info No Info 0.157 NO
Packaged/Processed CH Grown CH
Organic Info Environmental Info 0.591 NO
Organic Info Organic + Environmental Info 0.164 NO
Organic Info No Info 0.248 NO
Environmental Info Organic + Environmental Info 0.399 NO
Environmental Info No Info 0.531 NO
Organic + Environmental Info No Info 0.845 NO

First line reads: A two-tailed t-test of equality between Organic Info and Environmental Info for the
attribute Packaged/Processed US Grown CH cannot be rejected at the 10% level with a p-value = 0.782

Table 1.16 Pair-wise Equality Tests for RPL Means Across Informational Treatments

by Attribute Level
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parameter distribution means, thus all means shoeikequal. Referring to Table 1.15
and focusing on bolded entries, we see that al/eglt hypothesis tests are rejected for
organic and environment attributes. Thus the eéhypothesis of this paper is
supported within the RPL framework: informationaatments do have a significant
effect on consumer choice. The proportion of higpses rejected in Table 1.16 is nearly
identical to the proportion in Table 1.9, suggestionsistency in results between the two
approaches.

In addition to informational treatment having afeef on the estimated mean of
attributes in utility functions, there is also dfeet on the estimated standard deviations.
Table 1.17 presents the estimated means, standai@tidns and the ratio of means to
standard deviations for all random parameters,rozgd by attribute. We focus on the
last column in Table 1.17 as we are concerned thétestimated mean relative to the
estimated standard deviation, or the coefficientasfation, which standardizes
parameter variability. In general, “Made With OngaGrains” has the highest variability
relative to all other attributes, followed by theviionmentally Friendly label, then the
NOP label and lastly by “100% Organic” + NOP labAllikely explanation for this
ordering is that the preference heterogeneity foroaluct label may be related to the
amount and quality of information communicated lig kabel. For example, in no case
does an organic information treatment generate par@meter variability than does an
information treatment featuring both organic andiemmental information. When a
consumer sees the three organic attribute leveéstsy-side, the label “100% Organic” +

NOP clearly reveals the level of organic contertt egrtification, the NOP label reveals
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Variable Mean SD SD/Mean

PRICE -0.772 0.339 0.438
[ “100% Organic” + NOP ]*No Info 1.760 0.837 0.475
[ “100% Organic” + NOP ]*QOrganic + Enviro Info 1.968 0.843 0.428
[ “100% Organic” + NOP ]*Organic Info 2.146 0.914 0.426
[ “100% Organic” + NOP ]*Enviro Info 1.686 0.595 0.353
[ NOP ]*Enviro Info 1.588 0.673 0.424
[ NOP ]*Organic + Enviro Info 1.642 0.553 0.337
[ NOP ]*No Info 1.624 0.418 0.257
[ NOP 1*Organic Info 1.981 0.287 0.145
[ “Made With Organic Grains” 1*Organic + Enviro Info 1.264 1.044 0.826
[ “Made With Organic Grains” 1*Enviro Info 1.226 0.755 0.616
[ “Made With Organic Grains” ]*No Info 1.103 0.675 0.612
[ “Made With Organic Grains” ]*Organic Info 1.381 0.381 0.276
[ Environmenatlly Friendly Label ]*No Info 1.216 0.783 0.644
[ Environmenatlly Friendly Label ]*Enviro Info 1.378 0.867 0.629
[ Environmenatlly Friendly Label ]*Organic + Enviro Info 1.353 0.814 0.602
[ Environmenatlly Friendly Label ]*Organic Info 1.183 0.673 0.569

Table 1.17 Random Parameter Estimated Means and Standard Deviations

some level of organic content and certificatiord ddade With Organic Grains”
communicates some level of organic content witlveutification. Therefore, the label
with the most information communicated to the consushould have the lowest level of
heterogeneity amongst consumers, all else beingl.equ

In Table 1.18 a pair-wisktest is calculated across informational treatméonts
organic attributes and environmental treatmenibaties and tests for the equality of
estimated standard deviation parameters. Equ#liparameters cannot be rejected for
22 out of 24 tests performed and indicates thasthredard deviations themselves, not
necessarily the coefficients of variation, are ¢dygptatistically similar across

informational treatments. So, while organic infation treatments always generate
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smaller standard deviation parameters for all Be¢lorganic products, only in one case

(“Made With Organic Grains”) is the standard deaiatparameter significantly smaller.

100% Organic + NOP p-value  Reject @ 10%
Organic Info Environmental Info 0.109 NO
Organic Info Organic + Environmental Info 0.687 NO
Organic Info No Info 0.670 NO
Environmental Info Organic + Environmental Info 0.229 NO
Environmental Info No Info 0.252 NO
Organic + Environmental Info No Info 0.973 NO
NOP
Organic Info Environmental Info 0.174 NO
Organic Info Organic + Environmental Info 0.364 NO
Organic Info No Info 0.669 NO
Environmental Info Organic + Environmental Info 0.580 NO
Environmental Info No Info 0.284 NO
Organic + Environmental Info No Info 0.588 NO
Made With Organic Grains
Organic Info Environmental Info 0.175 NO
Organic Info Organic + Environmental Info 0.015 YES
Organic Info No Info 0.305 NO
Environmental Info Organic + Environmental Info 0.144 NO
Environmental Info No Info 0.722 NO
Organic + Environmental Info No Info 0.091 YES
Environmentally Friendly
Organic Info Environmental Info 0.162 NO
Organic Info Organic + Environmental Info 0.315 NO
Organic Info No Info 0.443 NO
Environmental Info Organic + Environmental Info 0.698 NO
Environmental Info No Info 0.555 NO
Organic + Environmental Info No Info 0.832 NO

First line reads: A two-tailed t-test of equality between Organic Info and Environmental Info for the attribute

"100% Organic" + NOP cannot be rejected at the 10% level with a p-value = 0.109

Table 1.18 Pair-wise Equality Tests for RPL Standard Deviations Across
Informational Treatments by Attribute Level
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1.6.3 MNL vs. RPL and WTP Measures

Although the results have a similar pattern betwddi. and RPL estimation
frameworks, the model fit to the data must be assbrelative to each other. The MNL
model is estimated first to compute starting valfieeshe RPL simulation, and then the
RPL model is estimated. The log-likelihood of MBIL model is -13,053.15 and the
log-likelihood of the nested model is -12,610.8%e log-likelihood ratio test, which
tests the hypothesis that the dispersion paramatereintly equal to zero, has a chi-
squared test statistic of 7,799 with 62 degredseeflom and is rejected apavalue <
0.001, suggesting that there is significant prefeeeheterogeneity amongst the
respondents not being captured by the MNL model.

The WTP calculations for the MNL model are presdnh Table 1.19 and WTP
calculations for the RPL model are presented ind al?0. There is little difference in
the central tendency of WTP across the two methmatsthe difference in 95%
confidence intervals is quite large. From the RiRidel, the WTP for all organic content
and environmentally friendly attributes have 95%faence intervals that contain
negative values while WTP measures from the MNL ehdd not. This difference in
confidence intervals stems from the difference odel assumptions regarding
preferences: the MNL model assumes preference hemedty while the RPL model
allows each individual to have unique preferenceéch product attribute. Further, the
RPL confidence intervals take into considerationardy preference heterogeneity, but

also imprecision (standard errors and related ¢anee) of four different coefficients,
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Product Attribute WTP se(WTP) | .95CI LB .95 Cl UP
[ “100% Organic” + NOP ]*Organic Info 2.86 0.155 2.55 3.16
[ “100% Organic” + NOP ]*Enviro Info 2.15 0.140 1.88 2.43
[ “100% Organic” + NOP ]*Organic + Enviro Info 2.56 0.147 2.27 2.85
[ “100% Organic” + NOP ]*No Info 2.30 0.148 2.01 2.59
[ NOP ]*Organic Info 2.53 0.149 2.24 2.83
[ NOP 1*Enviro Info 2.07 0.138 1.80 2.34
[ NOP 1*Organic + Enviro Info 2.12 0.139 1.84 2.39
[ NOP 1*No Info 2.04 0.143 1.76 2.32
[ “Made With Organic Grains” ]*Organic Info 1.74 0.137 1.47 2.01
[ “Made With Organic Grains” ]*Enviro Info 1.63 0.132 1.37 1.89
[ “Made With Organic Grains” 1*Organic + Enviro Info 1.75 0.134 1.49 2.01
[ “Made With Organic Grains” 1*No Info 1.39 0.137 1.12 1.66
[ Environmenatlly Friendly Label ]*Organic Info 1.46 0.096 1.27 1.65
[ Environmenatlly Friendly Label ]*Enviro Info 1.74 0.104 1.54 1.94
[ Environmenatlly Friendly Label ]*Organic + Enviro Info 1.67 0.101 1.47 1.86
[ Environmenatlly Friendly Label ]*No Info 1.54 0.103 1.34 1.74
[Processed/Packaged US Grown US]*Organic Info 3.08 0.172 2.74 3.42
[Processed/Packaged US Grown US]*Enviro Info 3.43 0.181 3.08 3.78
[Processed/Packaged US Grown US]*Organic + Enviro Info 3.36 0.178 3.02 3.71
[Processed/Packaged US Grown US]*No Info 3.88 0.195 3.50 4.27
[Processed/Packaged US Grown UK]*Organic Info 1.18 0.144 0.89 1.46
[Processed/Packaged US Grown UK]*Enviro Info 1.49 0.146 1.20 1.77
[Processed/Packaged US Grown UK]*Organic + Enviro Info 1.40 0.143 1.12 1.68
[Processed/Packaged US Grown UK]*No Info 1.44 0.150 1.14 1.73
[Processed/Packaged US Grown CH]*Organic Info 0.08 0.148 -0.21 0.37
[Processed/Packaged US Grown CH]*Enviro Info 0.03 0.152 -0.27 0.33
[Processed/Packaged US Grown CH]*Organic + Enviro Info -0.01 0.149 -0.30 0.28
[Processed/Packaged US Grown CH]*No Info 0.01 0.160 -0.30 0.32
[Processed/Packaged UK Grown UK]*Organic Info 0.78 0.143 0.50 1.06
[Processed/Packaged UK Grown UK]*Enviro Info 0.67 0.144 0.39 0.95
[Processed/Packaged UK Grown UK]*QOrganic + Enviro Info 0.74 0.142 0.46 1.02
[Processed/Packaged UK Grown UK]*No Info 0.63 0.149 0.34 0.92
[Processed/Packaged CH Grown UK]*Organic Info -0.60 0.162 -0.92 -0.29
[Processed/Packaged CH Grown UK]*Enviro Info -0.70 0.167 -1.02 -0.37
[Processed/Packaged CH Grown UK]*Organic + Enviro Info -0.86 0.165 -1.18 -0.54
[Processed/Packaged CH Grown UK]*No Info -1.29 0.195 -1.67 -0.91

Note: UK represents England

Continued

Table 1.19 MNL Willingness to Pay
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Table 1.19 Continued

Product Attribute WTP se(WTP) | .95CI LB .95 Cl UP
[Processed/Packaged UK Grown CH]*Organic Info -0.24 0.155 -0.54 0.06
[Processed/Packaged UK Grown CH]*Enviro Info -0.30 0.158 -0.61 0.01
[Processed/Packaged UK Grown CH]*QOrganic + Enviro Info -0.42 0.156 -0.73 -0.12
[Processed/Packaged UK Grown CH]*No Info -0.74 0.177 -1.08 -0.39
[Processed/Packaged CH Grown CH]*Organic Info -0.87 0.170 -1.21 -0.54
[Processed/Packaged CH Grown CH]*Enviro Info -0.94 0.176 -1.29 -0.60
[Processed/Packaged CH Grown CH]*Organic + Enviro Info -1.19 0.179 -1.54 -0.84
[Processed/Packaged CH Grown CH]*No Info -1.07 0.189 -1.44 -0.70

Note: UK represents England

while the MNL confidence intervals only take intonsideration the imprecision of two
model coefficients and the single covariance of¢hevo estimates.

Thus, the RPL model shows that for some individtiase is a disutility for
certain product attributes that the MNL model doescapture. In the last column of
Table 1.20, the percentage of respondents thatZexeeor positive WTP for the product
attribute in the RPL model is presented, and welsstefor many product attributes the
vast majority of respondents have a positive WTRaftyibutes that are expected to
provide positive utility to the consumer. Becatls® RPL model more accurately reflects
the preferences of the respondent group, the Wiilhaes from the RPL model are used
in the remainder of discussion.

Overall, the highest WTP comes from a label stattiag the product is purely
from the U.S. This result needs to be taken watition: the experiment uses China and
England as countries of origin for comparison dreléxperimental setting may be more

extreme than a typical grocery shopping experiefi¢e results are consistent with a
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Product Attribute WTP se(WTP) | .95CILB | .95CIUP | % WTP>0
[ “100% Organic” + NOP ]*QOrganic Info 2.76 1.717 -0.61 6.12 94.6%
[ “100% Organic” + NOP ]*Enviro Info 2.15 1.242 -0.28 4.59 95.9%
[ “100% Organic” + NOP ]*Organic + Enviro Info 2.51 1.562 -0.55 5.58 94.6%
[ “100% Organic” + NOP ]*No Info 2.23 1.493 -0.70 5.16 93.2%
[ NOP J*Organic Info 2.53 1.228 0.12 4.94 98.0%
[ NOP J*Enviro Info 2.03 1.264 -0.45 4.50 94.6%
[ NOP ]*Organic + Enviro Info 2.08 1.172 -0.22 4.37 96.2%
[ NOP ]*No Info 2.06 1.085 -0.06 4.19 97.1%
[ “Made With Organic Grains” ]*Organic Info 1.76 0.980 -0.16 3.68 96.4%
[ “Made With Organic Grains” ]*Enviro Info 1.56 1.228 -0.85 3.97 89.8%
[ “Made With Organic Grains” ]*Organic + Enviro Info 1.59 1.585 -1.51 4.70 84.3%
[ “Made With Organic Grains” ]*No Info 1.56 1.581 -1.54 4.66 83.8%
[ Environmenatlly Friendly Label ]*Organic Info 1.50 1.118 -0.69 3.69 91.0%
[ Environmenatlly Friendly Label ]*Enviro Info 1.74 1.388 -0.98 4.46 89.5%
[ Environmenatlly Friendly Label ]*Organic + Enviro Info 1.72 1.324 -0.87 4.31 90.3%
[ Environmenatlly Friendly Label ]*No Info 1.55 1.253 -0.91 4.00 89.1%
[Processed/Packaged US Grown US]*Organic Info 3.17 1.399 0.43 5.91 98.8%
[Processed/Packaged US Grown US]*Enviro Info 3.60 1.601 0.46 6.73 98.8%
[Processed/Packaged US Grown US]*Organic + Enviro Info 3.56 1.583 0.45 6.66 98.8%
[Processed/Packaged US Grown US]*No Info 3.99 1.773 0.52 7.47 98.8%
[Processed/Packaged US Grown UK]*Organic Info 1.36 0.615 0.16 2.57 98.7%
[Processed/Packaged US Grown UK]*Enviro Info 1.61 0.722 0.19 3.02 98.7%
[Processed/Packaged US Grown UK]*Organic + Enviro Info 1.56 0.700 0.18 2.93 98.7%
[Processed/Packaged US Grown UK]*No Info 1.58 0.711 0.19 2.98 98.7%
[Processed/Packaged US Grown CH]*Organic Info 0.31 0.196 -0.07 0.70 94.5%
[Processed/Packaged US Grown CH]*Enviro Info 0.24 0.179 -0.11 0.59 91.2%
[Processed/Packaged US Grown CH]*Organic + Enviro Info 0.20 0.171 -0.13 0.54 88.2%
[Processed/Packaged US Grown CH]*No Info 0.19 0.174 -0.15 0.53 86.3%
[Processed/Packaged UK Grown UK]*Organic Info 1.00 0.459 0.10 1.90 98.5%
[Processed/Packaged UK Grown UK]*Enviro Info 0.82 0.386 0.06 1.58 98.3%
[Processed/Packaged UK Grown UK]*Organic + Enviro Info 0.88 0.409 0.08 1.68 98.4%
[Processed/Packaged UK Grown UK]*No Info 0.79 0.377 0.05 1.53 98.2%
[Processed/Packaged CH Grown UK]*Organic Info -0.37 0.228 -0.82 0.08 5.2%
[Processed/Packaged CH Grown UK]*Enviro Info -0.48 0.267 -1.00 0.05 3.7%
[Processed/Packaged CH Grown UK]*Organic + Enviro Info -0.67 0.340 -1.33 0.00 2.5%
[Processed/Packaged CH Grown UK]*No Info -1.06 0.508 -2.06 -0.07 1.8%

Note: UK represents England

Continued

Table 1.20 RPL Willingness to Pay
61



Table 1.20 Continued

Product Attribute WTP | se(WTP) | .95CILB | .95CIUP | % WTP>0
[Processed/Packaged UK Grown CH]*Organic Info 0.02 0.147 -0.27 0.31 55.5%
[Processed/Packaged UK Grown CH]*Enviro Info -0.09 0.159 -0.40 0.23 29.5%
[Processed/Packaged UK Grown CH]*Organic + Enviro Info -0.23 0.188 -0.60 0.13 10.7%
[Processed/Packaged UK Grown CH]*No Info -0.56 0.305 -1.16 0.04 3.4%
[Processed/Packaged CH Grown CH]*Organic Info -0.59 0.309 -1.19 0.02 2.9%
[Processed/Packaged CH Grown CH]*Enviro Info -0.71 0.359 -1.41 -0.01 2.4%
[Processed/Packaged CH Grown CH]*Organic + Enviro Info -0.92 0.444 -1.78 -0.05 2.0%
[Processed/Packaged CH Grown CH]*No Info -0.86 0.426 -1.70 -0.03 2.1%

Note: UK represents England

strong aversion to food products from China byr#spondents as the tradeoff between

the U.S. and China is larger than the tradeoff betwthe U.S. and England. The purely
U.S. product has the largest WTP, suggesting thradumers, at the time this survey was
administered, made food safety their top priorityew making a choice.

The organic content attribute “100% Organic + N@Bfners an average
premium of $2.76 when organic information is presdrand $2.23 with no organic
information, which is a respective 78.7% and 63iétease over the $3.50 base price.
The NOP logo by itself commands a premium of $2/68n organic information is
present and $2.06 when no information is presentther, the WTP for NOP is less
dispersed, particularly when organic informatioprsvided, suggesting that information
not only increases consumer WTP, but it also cseatighter distribution of WTP. We
can see that there is a premium overlap betweetwtherganic attributes that have the
NOP label: a product with just the NOP label andaganic informational prompt gets a
higher premium than a product with the NOP label 00% organic claim with no

informational prompt. The “Made With Organic Grglilabel also has a positive WTP
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and shows no overlap with the NOP or “100% Orgami®OP attributes, and supports
the idea that more organic content commands a higfid.

The organic informational treatment states thatrder for a product to carry the
NOP seal the product must contain at least 95%nargagredients and that in order for a
product to make any organic claim, the organic eehinust be at least 70%. Thus if a
consumer’s WTP is linear in organic content, onelldide willing to pay more for an
increase from “Made With Organic Grains” to a prodwith the NOP label, than for an
increase from only the NOP label to a “100% OrganidlOP label. The consumer
would be gaining a potential increase from 70%5&9which is a 35.7% increase in
organic content, as opposed to an increase fromt85L@0%, which is a 5.3% increase
in organic content. In Table 1.21 the percentdganges in WTP from “Made With
Organic Grains” to NOP and from NOP to “100% Orgari NOP are presented by
informational treatment group. Although none @ tthanges in WTP by informational
treatment reflect the exact 35.7% and 5.3% chaimgesgganic content, we do see that
increases in WTP follow the respective increasesganic content.

The eco-label receives premiums ranging from $103k1.74 and environmental
information raises a respondent’s WTP by 12.3% tveWTP of a respondent that
receives no information. We see that productsdbatot have Chinese involvement will
have a positive WTP and that respondents would teebd paid up to $0.92 to choose a
purely Chinese product. Again, there is eviderfcgrong aversion to Chinese

involvement in processed food at any stage of prtolo.
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% increase for % increase for

Variable WTP (S) NOP 100% Organic
[ “100% Organic” + NOP ]*Organic Info 2.78 44% 8%
[ NOP ]*Organic Info 2.57

[ “Made With Organic Grains” ]*Organic Info 1.79

[ “100% Organic” + NOP ]*Organic + Enviro Info 2.55 30% 20%
[ NOP 1*Organic + Enviro Info 2.13

[ “Made With Organic Grains” 1*Organic + Enviro Info 1.64

[ “100% Organic” + NOP ]*Enviro Info 2.18 30% 6%
[ NOP ]*Enviro Info 2.06

[ “Made With Organic Grains” 1*Enviro Info 1.59

[ “100% Organic” + NOP 1*No Info 2.28 47% 8%
[ NOP 1*No Info 2.10

[ “Made With Organic Grains” ]*No Info 1.43

Table 1.21 Changes in Willingness to Pay for RPL Model
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Section 1.7 Conclusion

Estimates from both MNL and RPL models suggestttiexe are significant
differences in WTP for product attributes regardanganic content labeling, eco-labeling
and country of origin labeling. This research alBows that when consumers are
provided with information regarding organic and ieowmental labeling, they have an
increased WTP for products that display the respetabeling. All else equal, a product
displaying “100% Organic” and the NOP symbol reesia $2.23 premium over a
product with no labeling, and the identical produetteives a premium of $2.76 if the
consumer has been prompted with information reggrdrganic labeling. Thisis a
marked $0.53 difference due to an informationahgsb The same calculations over the
NOP label and “Made With Organic Grains” are $0ahd $0.20 respectively, suggesting
possible additional premiums for organic food duéetter consumer information.
Organic foods producers, sellers and marketersfmdyalue in further educating
consumers about the details supporting the NOP slyartdl what the USDA guidelines
for organic foods are in order to access this amtht consumer willingness to pay.

The results from the random parameters logit matsel provide some insight
into the role of information on the dispersion oéferences, which has not been
investigated in the received literature. When pteg information about the details of
the organic certification program, respondents tdsded to display less dispersion in
the preference parameters linked to organic predudbwever, environmental

information, when provided either alone or in conation with the organic program
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information, tended to create more dispersed peatar parameters for products with
environmentally friendly labels.

In terms of organic attribute levels and produdemevaluation, the study by
Batte et al. (2007) is the closest paper with teszdmparable to this one. Batte et al.
(2007) used a breakfast cereal labeled with idahticganic attributes as this paper and
found premiums ranging between 8.3% for a genegarac claim, 10.8% for the NOP
label and 15.1% for a 100% organic claim and thé®Ngel. This study reports much
higher premiums with respective 44.6%, 59%, and%3premiums for those
respondents who received no informational pronvghile the organic claims and
products are identical across the studies, sigmifidifferences arise between these two
studies that may cause the large discrepancyimasd premiums. Batte et al. (2007)
used a contingent valuation preference elicitati@thod that required participants to
state the number of cents they would pay over bdk3of cereal in specified intervals.
Furthermore, the highest interval offered was agnegnded statement of paying $1 or
more over the $3 price of cereal, thus a maximur8%3remium could be estimated as
a result of the experimental design.

In contrast, this study used a choice experimemthith consumers made trade-
offs between various attributes including orgarotent and price, and price stimuli
ranged such that the highest price was nearly 7i@¥ehthan the lowest price. Another
key difference between these two papers is the leghaata. Batte et al. (2007) used a
sample taken in 2003 from the state of Ohio araddembination of consumer intercept,

in person surveys and consumer intercept take somveys, while this paper employs a
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national sample taken in 2011 and uses an onlinegtdiormat. It may be that Ohioans
have a systematically lower WTP for organic attr@suwhen compared with the nation
and that consumer preferences have significantygéd in the 8 years between the two
data collection time periods. Batte et al. (20818D finds that knowledge of the NOP
seal is a positive determinant in explaining theRMdr organic attributes and this study
finds that organic informational prompts positivelyift consumers WTP for organic
attributes. Although the premium results are défe, we still see that consumers are
willing to pay more for more organic content, ahdttprior awareness and informational
prompts regarding the NOP seal do results in hig¥i€P for organic foods.

Ehmke et al. (2008) investigates how GMO, pestieideé COOL attributes of
onions affect consumer choice. The most comparakldts to this study are in regard to
COOL, and shows that respondents from Indiana aars#&s will pay premiums between
29% and 42% for onions sourced from the U.S. wieenpared with onions from France,
China and Niger, while this study shows that resigoits will pay premiums between
92% and 116% for a breakfast cereal purely produgtddn the U.S. The results of this
paper are much higher than those of Ehmke et @8 and this may be due to
significant differences in methodology and sampiamke et al. (2008) uses a total data
sample of 346 individuals across 5 countries atichages an ordered probit model that
assumes preference homogeneity, while this pagsraisnuch larger sample, a different
product with different attribute levels, and estiesamodels that allow for preference

heterogeneity. Although the differences betwegrepmare significant, both show that
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respondents get higher utility from consuming eslifoducts that are produced within
their own country.

The results of this essay suggest that consumensiling to pay significant
premiums for organic products, that greater orgaaigent that is communicated via
governmental certification increases these premjamg that when consumers are
prompted with information regarding governmentatitieation, premiums rise higher.
Furthermore, consumers’ willingness to pay for wagylevels of organic content is
roughly linear in the change in organic contents klso found that consumers will pay
premiums for products that claim to be more envitentally friendly, thus it may be
profitable for food suppliers to label productsiwétronger environmental attributes
accordingly.

Future research might refine our understandingo@f & country’s reputation
interacts with its position in the supply chainf@dd products to affect consumers’
perceived value. If it is consistently found tha country of origin for processing and
packaging, and not the source of ingredients, l@sost impact in a consumer’s
decision making process, it may be profitable taree organic food ingredients from
countries with lower costs of production (and likidwer standing in consumer
perceptions), and process the final product inumtry with higher costs of production
(and likely higher standing in consumer percepfioss product labeling regulations
regarding organic content, environmental and cquoiftorigin evolve, the hypothetical

labels used in this essay may approximate actuddenhaeonditions, and the premiums
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estimated within this essay should be re-examineld-e-tested to see how much

consumers are willing to pay for products with thesbels.
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Essay 2: A Meta-Analysis of Willingness to Pay for Organic Foods
Section 2.1 Introduction

Organic foods have become widely available for pase in the US and around
the world. Once available only in farmers marlaaid specialty stores in the US, organic
food sales have risen from $11 billion in 2004 27 $illion in 2012 and represent a
growth leader in the US food sector (USDA, ERS,301n the European Union, annual
growth for organic product sales is between 10 5% (European Commission,
Agriculture and Rural Development) and the UK heansorganic sales grow from £750
million in 2000 to £1.667 billion in 2011 (Departntdor Environment, Food & Rural
Affairs). As consumers spend more every year gamic foods and as detailed
consumer data concerning organic purchase and it has become more
available, published, peer-reviewed research réggrdho purchases organic foods, how
much they are willing to pay and which aspectsrgaaic foods are most important in
buying decisions has proliferated.

Since the 1990s, an increasing number of empirgsdarch papers focused on
consumer decisions concerning organic foods hage peblished. Several authors have
provided qualitative assessments of this litera(Banti-Ankomah, Martin and Yirode
(2005), Honkanen, Verplanken and Olsen (2006),s&e et al. (2009) and Hamm et al.
(2012)) and have discussed the predominant cat=gofiorganic foods research, and
key time trends within these categories. In catti@athis qualitative literature, in this
essay | use meta-analysis, a quantitative metbaglyrhmarize the extant literature’s

assessment of consumer willingness to pay (WTP)riganic products.
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A preliminary review of the received literature glsthat there is significant
variation in WTP estimates for organic foods: frampremium of 103% on celery (Estes
and Smith, 1996) to a 3.4% premium on jam (Hu e&l11). One article even reports a
significant discount of 8% on cream (Griffith andrk, 2009). It is the central interest of
this paper to explain these variations of WTP estt#® using meta-regression techniques.
Several meta-analyses have been published ondespects of food, including Lusk et
al. (2005), GM content; Cicia and Colantuoni (2Q0X0¢at traceability; Lagerkvist and
Hess (2011), animal welfare; Ehmke (2006), couafryrigin; Moser, Raffaelli and
Thilmany-McFadden (2011), produce credence attedguand Florax, Travisi and
Nijkamp (2005), pesticide levels. To date, howevam unaware of any meta-analysis
of organic WTP estimates, and thus this paperaaititribute to the literature by
providing insights into the variation across diffiet studies of consumer WTP for
organic products.

| follow the classification of heterogeneity propdsby Christensen (2003) and
reiterated by Nelson and Kennedy (2009), that diffees between study effects may
come from two sources: methodological and factéactual differences come from real
differences in the data. For example, the WTRofganic foods may be different
between samples drawn from California and Idahotmtdieen vegetables and meat.
Methodological differences arise from differencesnethodology and experimental
design governing elicitations and estimation of tM€P effect, for example, we might
expect differences to arise when one paper usesttgfical contingent valuation design

and another paper uses a choice experiment withrgrinancial incentives. In this
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paper | look for both sources of heterogeneityhimWTP data. The data includes a

sample of 29 papers published over 17 years teatsil32 observations of consumer

WTP used in the analysis.

Following this section | discuss the data collettivansformation and coding; the

estimation approach; results; and concluding remark
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Section 2.2 Data

The search for research featuring WTP estimatesaaducted with various
search engines including EconLit, JStor and Go8glelar. Key words used in the
search included “organic,” “willingness to pay,’utsey,” “premium,” “preference,” etc.
and combinations of these terms. These searchkkegipapers in which a WTP
estimate for organic food was present, includinglisbhed, unpublished/working and
governmental papers. To ensure a uniform basjsiality among WTP estimates, my
analysis features only those papers appearinganneeiewed journals and those
published by governmental agencies. Thus, thisaealysis may suffer from
“publication bias” in that all unpublished or wankj papers are not included. If
publication bias results in papers with smaller mrsignificant WTP estimates failing to
be published despite using rigorous methods, thela{analysis will overstate the degree
of variation in WTP measures. | choose to errtenside of including only results that
have been approved by a journal’'s peer review gsoce

There is a significant literature regarding WTP doganic foods and how
different consumer segments differ in their WTR.tHese papers a WTP value is
calculated where various socio-economic and consderaographics are used as class
predictors, and the focus is generally to expldiy wertain classes of consumers are
willing to pay more for organic foods in relatiomdther classes. While these papers are
interesting and do shed light as to what consuraracteristics affect the WTP for
organic foods, this paper is focused on how WTPnases differ across papers, not

across consumer classes. Thus, these studieswatereluded in this analysis because it
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is unclear as how to average the class WTP resutfive a general WTP effect and how
to equate classes between different studies. likaly that a simple or weighted average
of effects across classes would not accuratelgeethe true WTP of the population
because the average of results does not necessguidy the result of the average.

The second criterion for inclusion is the reportaig standard error, standard
deviation, significance statistic or confidencesiwtl for the WTP estimate. All papers
that did not report a measure of significance orfidence regarding their WTP estimate
were dropped from evaluation. This criterion igical because the variance of the WTP
estimate is used as a weight in analysis. It$$ peactice to use the variance of the effect
size as a weighting parameter as more weight shmufglaced upon effect sizes that
have a smaller variance (Nelson and Kennedy, 20B8).many cases, onlytatatistic
or confidence interval was available and so theesponding standard errors were
calculated as the ratio of thatatistic to effect size. In other cases a staterof
significance, usually at the 5% or 1% level, wasegi thus an assumedtatistic was
used to calculate the biggest standard error givesignificance level. Therefore the
papers that did not provide any numeric signifieadata may have overstated variances
according to our method and thus smaller weightheroverall analysis.

Another criterion for inclusion was the ability ¢alculate the percent premium
within the study. For most cases a percent premvasigiven and for others the percent
premium was calculated. It was necessary to mihpapers conform to the percent
premium criterion because it simplifies the anaysid allows comparison of WTP

estimates across time, currency and units of mead8y doing so, comparisons between
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a $1 WTP for a dozen eggs in Arkansas in 2002 a#i@, WTP for a loaf of bread in the
UK in 2008 are possible. The percent premium isutated as (WTP for organic
product/WTP or average price level for non-orggmmduct) — 1. The average price
level of the non-organic product in the study wiéisez taken directly from the
experimental design of the paper or from a souutside of the paper. In several cases
sources such as the USDA or Eurostat were usetéincan average price level. For
any paper in which the percent premium could natddeulated, the paper was dropped
from evaluation.

After screening all papers according to theset@riai, a total of 29 papers are left
for evaluation (Table 2.1). Examination of Figré&, which plots the premiums from
the 29 papers, reveals heterogeneity in the peprentium that ranges from -0.088 to
1.035, has an average of 0.254 and a median 080 R@ferring to the methodological
and factual distinctions of heterogeneity, | codegay of variables to be tested within a
meta-regression.

In this data, methodological heterogeneity comas fthe data collection method
and experimental design. In terms of the expertaietesign, one key classification
identifies whether the data comes from a purchéisat®n that featured hypothetical or
actual payment (Table 2.2). The sample data isesmnly between hypothetical
(HYPO) and real REAL) choice situations, and it is of interest to ge¢here is a
significant difference between estimates arisiognfiboth types of data. Most literature
suggests that hypothetical bias will inflate wigimess to pay estimates (Harrison, 2006),

though a meta-analysis of studies with side-by-bBigmthetical and non-hypothetical
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Authors, Publish Year Products Under Analysis Range of Premium

Batte, Hooker, Haab and Beaverson, (2007) cereal 0.050-0.151
Contingent valuation study using probit methods with data collected in-person over 648 individuals in
Ohio, USA

Bernard and Bernard, (2009) milk 0.161
Auction experiment using a 2-stage tobit method using data collected in-person from 154 individuals in
the Northeastern USA

Bond, Thilmany and Bond, (2008) lettuce 0.037
Choice experiment using MNL methods with data collected from an internet survey over 1,549
individuals sampled from the USA

Carlucci, Stasi, Nardone and Seccia, (2013) yogurt 0.288
Hedonic price analysis using scanner data from Italy
Chang and Lusk, (2009) bread 0.493 - 0.587

Choice experiment using fairness models with data collected from a mailed survery over 2,484
individuals in the USA

Chang, Lusk and Norwood, (2010) eggs 0.260-0.614
Hedonic price analysis using scanner from both a national and state data from California and Texas, USA
Didier and Lucie, (2008) chocolate 0.145
Auction experiment using the BDM method with data collected in-person over 102 individuals in France
Estes and Smith, (1996) various fruits 0.140-1.011
Hedonic price analysis using scanner data from Arizona, USA

Gil, Gracia and Sanchez, (2000) multiple categories 0.076 - 0.183

Contingent valuation study using logit methods with data collected in-person over 736 individuals from
Madrid and Navarra, Spain

Griffith and Lars, (2008) multiple categories -0.088 - 0.766
Hedonic price analysis using national scanner data from England
Hu, Batte, Woods and Ernst, (2012) jam 0.00-0.074

Choice experiment using CL and RPL methods with data collected from a mailed survey over 1,884
individuals sampled from Ohio and Kentucky, USA

Hu, Woods and Bastin, (2009) multiple categories 0.072-0.569
Choice experiment using CL and RPL methods with data collected in-person from 2,282 individuals
sampled from Kentucky, USA

Huang and Lin, (2004) tomatoes 0.070-0.173
Hedonic price analysis using scanner data from the regional Northeasernt, Midwestern, Southern and
Western USA

James, Rickard and Rossman, (2009) apple sauce 0.023
Choice experiment using MNL methods with data collected from a mailed survey over 1,521 individuals
from Pennsylvania, USA

Karipidis, Tsakiridou, Tabakis and Mattas, (2005) eggs 0.23
Hedonic price analysis using scanner data from Greece
Kim and Chung, (2011) eggs 0.572
Hedonic price analysis using scanner data from Korea
Kolodinsky, (2008) milk 0.180-0.280
Hedonic price analysis using scanner data from the Northeastern USA

Continued

Table 2.1 Meta Data Sources and Summary
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Table 2.1 Continued

Authors, Publish Year Products Under Analysis Range of Premium

Krystallis, Fotopoulos and Zotos, (2006) multiple categories 0.191-0.637
Choice experiment using logit methods with data collected in-person from 130 individuals in Greece

various fruits and

Lin, Smith and Huang, (2008) vegetables 0.150 - 0.600
Hedonic price analysis using national scanner data from the USA
Loureiro and Hine, (2001) potatoes 0.031

Contingent valuation study using probit methods with data collected in-person over 437 individuals in
Colorado, USA

Maguire, Owens and Simon, (2004) baby food 0.153-0.253
Hedonic price analysis using scanner data from California and North Carolina, USA
Mondelaers, Verbeke and Van Huylenbroek, (2009) carrots 0.0395

Choice experiment using MNL methods with data collected from a mailed survey over 527 individuals in
Belgium

Napolitano, Braghieri, Piasentier, Favotto, Naspetti

and Zanoli, (2010) beef 0.498
Hedonic price analysis using scanner data from Italy
Olesen, Alfnes, Rora and Kolstad, (2010) salmon 0.180

Choice experiment using RPL methods with data collected in-person in a simulated store setting over
115 individuals in Norway

Onken, Bernard and Pesek, (2011) strawberry preserves -0.078 - 0.015
Choice experiment using nested logit models with data collected from a mailed survey over 1,980
individuals from Maryland and Virginia, USA

various fruits and
Sanjuan, Sanchez, Gil, Gracia and Soler, (2003) vegetables 0.109 - 0.286
Contingent valuation study using logit methods with data collected from a mailed survey over 765
individuals from Zaragoza and Pamplona, Spain

Schulz, Schroeder and White, (2012) beef 0.380
Hedonic price analysis using scanner data from the USA
Smith, Huang and Lin, (2009) milk 0.88

Hedonic price analysis using scanner data from the USA

Van Loo, Caputo, Nayga, Meullenet and Ricke,

(2011) chicken breast 0.336-1.04
Choice experiment using MNL and RPL methods with data collected from an internet survey over 976
individuals sampled from Arkansas, USA
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Figure 2.1 Percentage Premiums

exercises reveal little bias for items valued tass $10 (Murphy et al., 2005, pg. 321).
Hence, this analysis will speak to the degree gbltyetical bias that emerges in
published work on organic food products. Withie thypothetical choice data, a further
distinction is made between studies that use cgatinvaluationCV) or a choice
experiment CHOICE). As for choice experiments, a consumer is fagigid multiple
choice alternatives that differ by various attrégsiand makes a choice between them.
The goal is to simulate a real-life situation ahde&rve choice behavior in a controlled
environment to derive WTP estimates. In conting@ftation studies consumers
directly state their WTP for a given product or ke a specific WTP within a presented
set. While contingent valuation studies are usedss many fields of economics,
especially in the valuation of non-market goods, dbility for this type of experiment to
mimic a real-life situation in purchasing an orgafuod may be less than that of a choice
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Variable Max Min Average Sum

Percentage Premium 1.035 -0.088 0.254 33.492
OBS 1,936,885 102 89,112 11,762,895
YEAR 17 0 9.886 1,305
Choice Setting

HYPO 1 0 0.477 63
REAL 1 0 0.523 69
CHOICE 1 0 0.295 39
cv 1 0 0.189 25
Data Elicitation

ONLINE 1 0 0.038 5
MAIL 1 0 0.152 20
INPERSON 1 0 0.303 40
SCANNER 1 0 0.508 67
Data Location and Reach

USA 1 0 0.492 65
NATIONAL 1 0 0.485 64
Product Type

FRUIT 1 0 0.106 14
VEGES 1 0 0.174 23
PROCESSED 1 0 0.424 56
ANIMPROD 1 0 0.295 39

Total observations = 132

Table 2.2 Descriptive Statistics for Meta Observations

experiment. Meta-analysis comparing the formaggyests that choice experiment
designs are associated with less hypotheticalvaes compared to contingent valuation
experiment designs (Murphy et al., 2005). Thus $hidy provides another assessment
concerning whether estimates among organic pro@duetsystematically different
between these two hypothetical elicitation formats.

Dummy variables are coded for 4 data elicitationhmds: online, mail, in person

and scanneigNLINE, MAIL, INPERSON, andSCANNER). Half of the observations
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come from scanner data which is in line with h&lbbservations coded &EAL, and the
remaining papers codédlYPO use online, mail and in person data elicitationhoéds

due to the typical use of surveys in hypothetitalice modeling designs. There has
been considerable research regarding the influehdata elicitation methods under both
hypothetical and real choice situations, and teealte are unclear. A meta-review of
public goods literature by Lindhjem and Navrud (2D&nalyzes 17 papers that span
online, mailed and face-to-face data collectionhods and finds that while WTP
estimates are not equal across the methods, tharedlear link between the method and
the effect on WTP measurement. Lindhjem and Na{20d1) further suggest that it is
not the data elicitation method itself that caubesdifferences in WTP estimates, but it
is more likely the underlying sample collected ttiaves the differences. A meta-
analysis of percentage premium for non-GM fooddtasvn that in-person survey
methods result in higher WTP estimates (Lusk e2805) and similar results are found
in a meta-analysis of pesticide reduction (Flofecavisi and Nijkamp, 2005). Thus, this
paper will test whether the data elicitation methad a systematic influence on
differences in the resulting percent premium fayamic foods calculated from WTP
estimates.

In terms of factual heterogeneity, | populate Valea according to consumer
location (US vs. Europe), the number of observatisample representativeness (local
vs. national) and year of the sampled data for @agler. Referring to Table 2.2, 49% of
observations come from data sampled in the US\| and 48% come from a national

sample NATIONAL). We may expect significant differences betwe&hdnd non-US
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samples and similarly we may expect differencewéet localized and national samples.
The date of sampled data ranges from 1994 to 201d.it is reasonable to expect
differences between years as organic foods haveased in commercial availability and
the number of research papers has followed suie number of observations per paper
has the largest spread of all with a minimum of 468 a maximum of 11,762,895 where
larger samples arise from nation-wide scanner data.

The final factual source of heterogeneity in thtada be tested is the type of food
that the WTP estimate and resulting percent prensuassociated with. The collected
data covers a wide variety of organic food productsts, vegetables, meat, eggs, dairy,
chocolate, olive oil and wine. There are seversin which the organic food types can
be classified and coded, and in this paper weifjab® products as: fruits, vegetables,
processed and organic-fed, with the following dipgioms.

Products coded &RUIT are fruits and/EGES are vegetables. Products that
come from animals which eat organic feed are lab&MIMPROD and products that
require higher levels of processing to arrive atfthal good for sale are categorized as
PROCESSED. Thus, strawberries are labeled=&8JIT while strawberry jam is labeled
asPROCESSED. This distinction is made because one of the mofteh cited reasons for
organic food purchase are consumer aversion ticpkstesidue (Bond, Thilmany and
Bond (2006), Hughner et al. (2007), Bonti-Ankomistartin and Yirode (2005)).
Consumer perceptions may be that organic foodshdnzt undergone some level of
processing are more likely to contain less pesticasidue due to washing, boiling, etc.

and thus they are at lower risk of exposure.
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Dairy products such as milk could fall into eittiee ANIMPROD or
PROCESSED categories because although milk can only be dersil organic if it came
from a cow that ate only organic feed, milk is hg@oized and pasteurized by the
producer before sale, and thus can be consid®RECESSED. | make the distinction
that in the case of all dairy products includingyd, milk, cream, cheese and butter, that
they are coded asNIMPROD. This is done because organic dairy product®nigt
must come from cows that eat only organic feedatad are free of growth hormones.
Therefore, due to this additional stipulation relijjag organic dairy products and

potential perceived benefit to the consumer, theyckassified aéNIMPROD.

82



Section 2.3 Results

A meta-regression is estimated where the depemaeiable, percentage
premium, is regressed upon a series of dummy Vagand a time trend/EAR), with
results reported in Table 2.3. The meta-regredsianweighted least squares model
where each observation is weighted by inverseettrresponding variance. Due to
issues of multicollinearity, not every variableinfferest could be included in the model.
For instance, the high correlation betw@&EAL andSCANNER (p =0.909 ) precludes
the inclusion of both variables in the model. Btendard errors are calculated in three
ways: unadjusted standard errors from the WLS m(mekented in parentheses), robust
standard errors (presented in square brackets)odnogt standard errors clustered on the
study from which the estimates came (presentedrily brackets). Referring to Table
2.3, the hypothesis that all explanatory variahlesjointly equal to zero is rejected
across all error structures and the modefsR.8506 suggests a strong fit.

The first group of explanatory variables incluflesd type. These variables are
jointly significant at the 10% level across all netg] as shown in Table 2.4, suggesting
food type as classified in this exercise influenecasumer WTP for organic products.
The estimated coefficients suggest the followintkrardering for consumer WTP across
organic food types: fruit, animal products, veg&taland, lastly, processed foods. While
fruit has the highest estimated premium, it is meas with low precision (standard
errors = 0.0868, 0.1543 and 0.1608 for standatzlysioand robust clustered methods

respectively). As such, it is not statisticallyfeient from animal products for all models
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Variable Coefficient p-value
ANIMPROD 0.0829

(0.0400)** 0.0402

[0.0559] 0.1408

{0.0899} 0.3583
PROCESSED  -0.0661

(0.0449) 0.1437

[0.0427] 0.1244

{0.0415} 0.1137
FRUIT 0.1621

(0.0868)* 0.0640

[0.1543] 0.2954

{0.1608} 0.3152
YEAR 0.0321

(0.0060)*** 0.0000
[0.0116]%** 0.0064

{0.0185}* 0.0843
v 0.1972

(0.0894)** 0.0292

[0.0764]** 0.0110

{0.1030}* 0.0577
CHOICE -0.0521

(0.0560) 0.3542

[0.0568] 0.3606

{0.0485} 0.2845
NATIONAL 0.2483

(0.0209)*** 0.0000
[0.0490]*** 0.0000
{0.0290}*** 0.0000

INPERSON -0.0825
(0.0777) 0.2905
[0.0317]** 0.0104
{0.0437}* 0.0615
Constant -.2528
(0.0722)*** 0.0006
[0.1299]* 0.0537
{0.1966} 0.2007
# obs. =132

* = 10% significance, ** = 5% significance, *** = 1% significance
R-squared for all error structures = 0.851
Joint Significance F-tests are significant for all error structures with p-values<0.001

Table 2.3 Meta-Regression Results
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though it is significantly larger than processedd®s f = 6.62,p = 0.011) and vegetables
(t=1.869,p = 0.0640) under OLS errors at the 10% confideaxell

Perhaps the most compelling comparison for figite vegetables, as the two
products are often subject to similar levels ofgessing and handling and broadly meet
similar nutritional requirements and roles withieats. The higher WTP for fruit may
stem from the fact that fruits are more often comst without much additional
preparation by the consumer, while vegetables rftay e cooked or further processed
by the consumer prior to consumption. The levehgdrecision associated with fruit
may stem from consumer perceptions that simple wgstan mitigate some of the
negative effects associated with non-organic frigt, a perception that thorough
washing of non-organic fruit may suffice to deliyptection against the consumer

health concerns like pesticide residues that ocgardduce delivers.

Unadjusted Standard  Robust Standard  Robust Clustered

Errors Errors Standard Errors*
Hypothesis F p-value F p-value F p-value
ANIMPROD=PROCESSED=FRUIT=0 5.26 0.0019 2.25 0.0585 2.88 0.0535
ANIMPROD=PROCESSED 10.92 0.0012 6.74 0.0106 4.33 0.0467
ANIMPROD=FRUIT 0.77 0.3832 0.28 0.5978 0.27 0.6071
PROCESSED=FRUIT 6.62 0.0113 2.18 0.1423 1.9 0.1795
CV=CHOICE 6.70 0.0108 6.88 0.0098 3.85 0.0598

*Robust standard errors clustered by study
Table 2.4 Meta-Regression Hypothesis Tests

Animal products feature the second highest WTP anfiood categories with an

average premium of 32.4%. This is significantihgkr than the base group of vegetables
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(t=2.071p = 0.040) under OLS errors and consistently latigen processed foods
across all methods of standard error calculatidgheafl0% level. Animal products may
garner a higher WTP than vegetables and proceesed tlue to animal welfare concerns
and due to a perception that animal products magertrate perceived impurities
generated by non-organic animal production procesbeally, processed foods feature
the lowest WTP across categories, yet it is ndissizally different from vegetables
regardless of the type of standard error useder@iliat many of these products may
feature a mix of organic and non-organic ingredieatiower WTP is not surprising.

The next set of explanatory variables explored Iveravhether a study’s
incentives were real or hypothetical. The modessmated usinQREAL as the omitted
case and parameters are estimate@€%¥andCHOICE, thus we are comparing
hypothetical choice situations with real choiceaitons, and comparing across the two
segments within thelYPO choice set. Within thBREAL segment, 3 papers are choice
experiments or contingent valuation studies thataubinding payment, and a total of 4
observations coded &/ or CHOICE are subsumed into the omitted cas®EBAL. The
coefficient onCV is positive and significant and is statisticallffetent fromCHOICE
across all forms of standard errors. This resudpsrts the idea that contingent valuation
studies generally inflate percentage premium eséisn@ comparison to other
experimental designsCHOICE is not statistically different from zero acroskrmabdels
implying that results do not significantly diffeetiveen papers that use data from choice
experiments and papers using scanner data, hovas/eated by Murphy et al. (2005)

the area where hypothetical bias is least likelgrtse is with market goods valued at less

86



than $10, which is the case for most organic faechs in the quantities considered in
these studies.

Due to an issue of multicollinearit$CANNER is subsumed intBEAL and
remains as an omitted case in the data elicitai@degory. Similarly, ifNPERSON,
MAIL andINTERNET were all included as independents in the modelveald achieve
perfect multicollinearity, SONPERSON was selected for inclusion aMiIL and
INTERNET omitted. The negative coefficient tdPERSON is not significant when
invoking simple standard errors and we cannot téfexnull hypothesis. However,
INPERSON is significant under robust errors at the 5% lared robust-clustered errors
at the 10% level. Thus, when looking at the 3 @ditatation methods, we see systematic
differences when we account for correlations behngebservables that come from the
same paper. Under the category of sample repaasamessNATIONAL has a positive
and significant coefficient across all forms ofrstard errors at the 1% level, indicating
that percentage premiums are higher when natiatalshmples are collected rather than
localized data samples. This result may stem fiwarfact that national studies have
much larger sample sizes resulting in smaller vaea (national average variance =
0.012 non-national average variance = 0.022), lausl larger weights than smaller
localized samples. This result may also come afvoot national samples being
prohibitively expensive for survey-based reseaacit, thus smaller, local samples are
used which may be non-representative of the tatpufation. Thus, if local samples are
non-representative of larger national trends, acdive smaller weights, then we may

expect percentage premiums to be lower if natitnealds are naturally higher. Looking
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into previous meta-regression research, therétlss o be said regarding the impact of
national versus local samples in meta-regresstbos, it is unclear if the result in this
paper is representative of a natural trend inéisearch or is particular to these data sets.
In any case, it suggests that future meta-regnesgork investigate the degree of
representativeness of the sample data.

Lastly, the time trendYEAR has a positive and significant coefficient for all
models, so we can expect percentage premiumsdanarfoods to be lower in the past.
This result may be due to customer perceptionsgihgrover time or possibly due to
more data being available for analysis. As notatlex, organic foods have been
increasing in: accessibility to consumers, the nemab products available for
consumption and as a share of agricultural maieisnd the world. As such the market
for organic foods has been expanding, and so thP YWiTorganic foods may be
increasing due to new consumers entering the masegttime, more products being
available as organic, not just fruits and vegegldad from existing organic food

consumers who have stronger preferences for ordands.
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Section 2.4 Conclusion

After a literature search and multiple criteridifig, 29 articles yielding 132
observations were used to regress multiple paeacteristics on the percentage
premium for organic foods. Both factual and metilodical sources of heterogeneity
were tested for significance within the meta-regi@s A decomposition of variance
using the Shorrocks-Shapley method shows thathasassociated with factual
heterogeneity including food type, year of studg aample representativeness, jointly
account for 63.5% of the explained variance in @etage premium, while variables
associated with methodological heterogeneity incdgdata elicitation method and
experimental design, jointly account for 36.5%lu# £xplained variance in percentage
premium. Thus factual heterogeneity dominateti@source of heterogeneity in the
results examined in this study. The type of orgémod under analysis has a significant
effect on the percentage premiums on organic faodspendent of all other estimated
sources of methodological heterogeneity. We afsbthat samples using data with a
national scope have higher estimates of the peagendremium for organic foods and
that structuring the standard errors to allow fmrelations within papers affects the
significance of explanatory variables.

When we look to the extant literature that estinsab®nsumer’'s WTP or
percentage premium for organic foods, we must lgaizant of the food type under
evaluation and scope of the data sample, othemwésmay be making misleading
comparisons across different studies. Future resees looking at the evolution of WTP

and percentage premiums for organic foods may teetetst for non-linear time trends in
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the data. As more and more products become lalasledganic and organic purchases
become ever more common the organic market maynbesaturated, we may expect

preferences to stabilize and the WTP and percemtageiums for organic foods to level

off.
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Sample Experiment:

Appendix A: Sample Experiment

If you wereto buy one package of breakfast cereal, which would you select?

Cereal product 1

Cereal product 2

Cereal product 3

Made with
Organic Grains

USDA

"

USDA

ORGANIC

100% Organic

Processed and

Processed and

Processed and

packaged inthg packagedin | packaged in the
US with grains China with US with grains
grown in grains grown in| grown in the US
England China
Environmentally
LF‘r’ienclly
$3.60 $2.60 $4.40

NONE: |
would not
choose any of
these

Choose by clicking one of the buttons above.

Figure A1 Sample Experiment

106




